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MODEL 660 


Twe Movet 660 1s A MODERN, FOUR-WAY, LEVER-OPERATED TESTER ESPECIALLY EWGINEERED TO TEST ALL 
utarR AM-FM-TV RECEIVING TUBES, TRANSISTORS, CRYSTAL DIODES AND TV PiCcTuRE TuBES. 


A - CATHODE CONDUCTANCE Tuse TESTER = DESIGNED ACCORDING TO TIME-PROVEN EMISSION TESTING 


PRINCIPLES AS WERE ORIGINALLY RECOMMENDED BY RETMA AND TUBE MANUFACTURERS. 


B - ComPREHENSIVE TRANSISTOR TESTER - DESIGNED WITH THE ASSISTANCE OF ENGINEERING RECOM= 
MENDATIONS FROM LEADING TRANSISTOR MANUFACTURERS. TESTS ICBO, GAIN, SHORTS AND 
LEAKAGE FOR ALL RF, Audio, Power AND TETRODE TRANSISTORS - - NPN ano PNP types. 


C - Crystat Dioves are ACCOMMODATED IN A SPECIAL CIRCUIT, FOR BOTH FORWARD AND REVERSE 
CURRENT, 


D - TV Picture TUBES ARE ACCURATELY TESTED IN A SPECIALLY ENGINEERED CIRCUIT, FOR Pic- 
TURE-PRODUCING BEAM CURRENT, (NOT JUST CATHODE EMISSION). USES OPTIONAL ACCESSORY 
PICTURE TUBE ADAPTER CaBLe, #PTA, 


THe Mopet 660 was DEVELOPED FOR MAXIMUM SPEED IN USE WITH UTMOST SIMPLICITY OF OPERATION. 
REE-POINT" CIRCUIT ENGINEERING ASSURES THE HIGHEST DEGREE OF INSURANCE AGAINST OBSOLESCENCE. 


ASIDE FROM ITS MANY DESIRABLE ELECTRICAL FEATURES, THE MopEL 660 EMPHASIZES ADVANCED FUNC- — 
ONAL DESIGN AS IS EVIDENT IM ITS "APPLICATION-ENGINEERED"” PAWEL LAYOUT; - —- = HIGH SPEED, THREE* 
NOOW ROLL CHART WITH TIME-SAVING "TusEe-F INDER"” TABS; - ~ - AND WIDE-ANGLE, FULL view, 5-1/\" é 


E meter. 
OUTSTANDING TUBE TESTING FEATURES OF THE MODEL 660 
eee iE ie MOU L 660 


ACCOMMODATES ALL SERIES STRING AND OTHER UP-TO-DATE TyPEs. 22 INDIVIDUAL FILAMENT VOL- 
FROM ./5 TO J VOLTS. TESTS MOVAL BUTTON 9 PIN TUBES, LOCTALS, SINGLE-ENDED 


(TV AND FM amPciriers), mecutar Ocraus ( 
AND MINIATURE 7 PIN TYPES, ETc. bd 


3, Gawd wersts), spRay-swieLo ANO GLASS TYPES— 
ME-PROVEN CATHODE CONDUCTANCE Tus 
STANDARDIZED EMISSIVE-CAPABILITY F 


3. OPEN ELEMENT TEST; - Twis Spectat 
DUCTANCE TEST. 


SALL TUBES TO A RELIABLE, 


a 


mary Catuooe Con- 


EVER ELEMENT SELECTOR-DISTRIBUTIOM SYSTEM: - Tuis impomrs PRECISION rearure ELIMINATES 
INFLEXTB Y OR OBSOLESCENCE pue MULTIPLE AND CHAWGING BASING TEaMINATIONS OF NEW 
TUBES AND TRANSISTORS. 


5- TRIPLE-WINDOW, HIGH SPEED, GEAR-OPERATED ROLLER : HART With Time-savinc. "Tuse- 
FINDER" PANEL TABS. : 


- TERMINAL SE J ROCATES TERMINALS OF ALL FitamenTs (SINGLE, 
DOUBLE, CENTER-TAPPED) REGARDLESS OF ROTATING PIN POSITIONS. 


VISIBLE FILAMENT CONTINUITY TESTS: = Rarrory SHOWS UP OPEN FILAMENTS INCLUDING OPEN 
SECTIONS OF TAPPED FILAMENTS. 


BUILT-IN Miniature 7 AND 9 Pin StmatGerences. 


STS SPECIAL-PuRPOSE TUBES AND : sucw as OY4, 073, OZ4 ano remote 
CONTROL GASEOUS TYPES SUCH AS OAM AMD 2A4, REGARDLESS OF VARYING FILAMENT TERMINATIONS 
OR OTHER ROTATING ELEMENT POSITIONS. 


= S: - INDIVIDUAL TESTS FoR EACH SECTION oF MULTI-~SECTION TUBES, 
WHERE REQUIRED), INCLUDING VISIBLE TESTS OF CATHODE RAY INDICATOR TUBES aND FM/AM 


TUNING INDICATOR TUBES. 


] 


= 


CA S: - RELIABLE, SENSITIVE NEON METHOD QUICKLY SHOWS UP POOR 
CATHODE STRUCTURE IN ACCORD WITH LEAKAGE SPECIFICATIONS OF LEADING TUBE MANUFACTURERS. 


QUAL-SENSITIVITY, INTER-ELEMENT SHORT TESTS MADE UNIVERSALLY SIMPLE THROUGH THE USE oF 
PRECISI LEVER DISTRIBUTION SYSTEM, AND SENSITIVE NEON CiRCUIT. DouBLeE SENSITIVITY 


1S MADE AVAILABLE THROUGH THE FLIP OF A SWITCH TO PERMIT SPECIAL TUBE SELECTION TO MORE 
RIGID STANDARDS. 


- THE REGULAR TUBE TEST SocKETs ACCOMMODATE ALL BALLAST UNIT TESTS FoR 
OPEN ANO LOOSE ELEMENTS AND LEAKAGE BETWEEN SECTIONS OF MULTI-SECTIOM BALLAST, 
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1h. PILOT LIGHT TESTS ror ALL MINIATURE SCREW-BASE AND BAYONET TYPE LAMPS. 


15. FACTORY CALIBRATED ACCURACY oF THE TUBE AND TRANSISTOR TEST CIRCUITS 1S CLOSELY MAIN- 
TAINED BY THE USE OF INDIVIDUAL CALIBRATING CONTROLS, ADJUSTED AND SEALED AT THE FACTORY 
AGAINST LABORATORY STANDARDS, AND THROUGH USE OF INDIVIDUAL, 1% BRIOGE-CALIBRATED WIRE 
WOUND SHUNTS. 


16. LARGE, EASY-TO-READ, RUGGED, DOUBLE-JEWELED PACE METER, ACCURATELY BALANCED AND FACTORY— 
CALIBRATED TO WITHIN +2 PERCENT. I100 MICROAMPERES SENSITIVITY. 


17. MICRO-LINE ADJUSTMENT, READ DIRECTLY ON METER, PROVIDED BY USE OF CONTINUOUSLY VARIABLE, 
HEAVY DUTY LINE VOLTAGE CONTROL. 


18. TELEPHONE-CABLED PLASTIC INSULATED WIRING EMPLOYED THROUGHOUT, 1S HIGHLY RESISTANT TO 
MOISTURE. ASSURES RELIABLE TESTER PERFORMANCE EVEN UNDER HIGHLY HUMID CONDITIONS. 


19. R POWE E. 


SPECIAL TRANSISTOR, CRYSTAL DIODE, AND PICTURE TUBE TESTING FEATURES 
IN ADDITION TO THE PRECEDING INSTRUMENT FeaTURES, THE MODEL 660 ALSO PROVIDES THE FOLLOWING 
SPECIALIZED TEST FEATURES! - 


1. Tests POWER TRANSISTORS aS WELL AS LOW POWER AUDIO AND RF types. Cottecror TEST 
CURRENTS ARE SUFFICIENTLY HIGH TO INSURE TRUE CORRELATION WITH ACTUAL PERFORMANCE. 


2. MEASURES ICBO IN TERMS OF MICROAMPERES OF COLLECTOR CURRENT. 
3. Provioes ror direct DC Beta (GAIN) READINGS. THESE READINGS, IN THE CASE OF Low 
POWER TRANSISTORS, ARE SUPPLEMENTED BY A LEAKAGE READING FOR MAXIMUM Gain accuracy. 


hb. Provipes SAFETY-TYPE COLLECTOR SHORT TEST AS THE FURST Test ster. 


ee en eee ee ne 


5. ALL TRANSISTOR SOCKET TERMINATIONS ARE DISTRIBUTED TO TEST CHRCUITS THROUGH THE 
MASTER LEVER SYSTEM. THIS ASSURES UTMOST FLEXIBILITY FOR ACCOMMODATION OF FUTURE 
TRANSISTOR RELEASES. 


6. SPECIAL SOCKETS FOR TRANSISTOR TESTS ARE SUPPLEMENTED SY A UNIVERSAL TRANSISTOR 
TEST CABLE. THIS ARRANGEMENT MINIMIZES OBSOLESCENCE ~ 


7. CrystTat Dioves CHECKED IN ACCORDANCE WITH MANUFACTURERS* SPECS FOR FORWARD AND 
REVERSE CURRENT, AT SPECIFIED TEST VOLTAGES. 


8. TV Picture TUBES ARE TESTED THROUGH USE OF ACCESSORY PTA CABLE FOR TRUE PICTURE- 


PRODUCING BEAM CURRENT, NOT CATHODE EMISSION. 
* * * * * * > * 
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TRANSISTOR TESTING 


IN ORDER TO MORE CLEARLY ACQUAINT THE TECHNICIAN WITH THE FUNCTION OF THE MODEL 
660 TRANSISTOR TESTER, IT MAY BE HELPFUL TO REVIEW A FEW OF THE MORE PERTINENT CHAR- 
ACTERISTICS OF TRANSISTORS AND THEIR RELATION TO THE OPERATING EQUIPMENT. THE SCOPE 
OF THIS INSTRUCTION MANUAL PROHIBITS A COMPLETE DISCUSSION OF THE PRINCIPLES OF TRAN- 
SISTORS. IT MUST BE ASSUMED THAT THE TECHNICIAN HAS FAMILIARIZED HIMSELF WITH THESE 
BASIC PRINCIPLES THROUGH A STUDY OF TECHNICAL LITERATURE SUCH AS LISTED IN THE BIBLIO- 
GRAPHY ON THE LAST PAGE OF THIS INSTRUCTION MANUAL. 


BECAUSE OF THE RELATIVE NEWNESS OF THE TRANSISTOR FIELD ITSELF, A VARIETY OF TEST PROCEDURES 
AND LIMITS HAVE THUS FAR BEEN ADVANCED FOR FIELD CHECKING OF TRANSISTORS. ONE PARAMETER HOWEVER 
HAS BEEN FOUND TO BE SUPERIOR TO MOST OTHERS IN THE DETERMINATION OF TRANSISTOR QUALITY. THis 
PARAMETER LABELED "IcB0" (To BE DISCUSSED IN DETAIL FURTHER ON IN THIS INSTRUCTION MANUAL) 1S A 
RELIABLE INDICATION OF THE ORIGINAL QUALITY OF THE TRANSISTOR IN THE MANUFACTURING PROCESS AND CAN 
SE SUCCESSFULLY USED AS A YARDSTICK FOR DETERMINING DETERIORATION OF THE TRANSISTOR AFTER IT HAS 
SEEN INSTALLED AND USED IN COMMERCIAL EQUIPMENT. THE READING TO BE TAKEN ON AN "IcBO" TEST Is 
USUALLY IN THE ORDER OF MICROAMPERES AND THEREFORE REQUIRES A SENSITIVE INOICATOR IN THE TEST IN- 
STRUMENT. MANY COMMERCIAL TRANSISTOR TESTERS HAVE BEEN DESIGNED AWAY FROM THIS IMPORTANT "IcBO" 
TEST BECAUSE OF THIS METER SENSITIVITY PROBLEM AND, AS A RESULT, RELY UPON OTHER LESS REVEALING 
HARACTERISTICS TO DETERMINE TRANSISTOR CONDITION. THE MoveL 660, THEREFORE, 1S ONE OF THE FEW 
SERVICE TYPE INSTRUMENTS WHICH CAN BE USED IN DIRECT COMPARISON WITH LABORATORY TYPE TRANSISTOR () 
TEST EQUIPMENT. ) 


TRANSISTOR MANUFACTURERS HAVE STANDARDIZED A NUMBER OF NOMENCLATURE SYMBOLS FOR THE VARS 
POUS CHARACTERISTICS OF TRANSISTORS: EXPLANATIONS FOR SEVERAL OF THESE SYMBOLS ARE LISTED AS= 
OLLOWS:- 


1. Icso - THIs SYMBOL INDICATES THI CURRENT FLOWING SETWEEN THE COLLECTOR AND 
— BASE WITH THE Emitter Ld . See Fic. 2, SECOND ILLUSTRATION. IT witt 

BE NOTICED TWEREFORE THAT THE FIRST TWO SYMBOLS AFTER THE "I" INOICATE 
THE CIRCUIT EM WHICH 1S 70 BE MEASURED: THE SYMBOL MISSING 
IN THIS PARTICULAS Ex E "E* (emirrer). Tue "O" ar tHe end oF 
THE SYMBOL INDICATES F a ("E" om tHrs case) 1s OPEN 
CIRCUITED FOR THIS ; i 
A CASE WHERE THE TEST (T FLOWING BETWEEN 
THE EMITTER AND TH SYMBOL | 
REAO "lEBO", IW Fae rt RANS 1 S- 


STICOIVISLlLU 


EXAMPLE EXCEPT THAT F : clewew Teis case) 1s wor > 
OPEN BUT IS SHORTED F i. DICATES A sHORT- 
ING OF THE MISSING 


FOR CuRRENT Gaim AND 1S AWALOGOUS TO AMPLI- 
SERVING TUBE. SPECIFICALLY IT 1S DEFINED AS 
BRECTOR TO BASE WITH THE OUTPUT SHORTED AND 

STOR VOLTAGE. BETA CAN REFER To EITHER AC oR 
DC CURRENT GAIN. WAL 1S USED IM THE Movet 660. IN THE MoveL 660, 
BETA OR GAIN IS INOICATE® BY FIRST OBSERVING A READING oF EMITTER TO 
COLLECTOR CURRENT WITH BASE OPEN; THEN OBTAINING A SECOND READING WITH 
A PREDETERMINED VALUE OF EURRENT INJECTED INTO THE BASE TO PRODUCE AN 
INCREASED COLLECTOR CURRENT READING. THE INCREASE IN COLLECTOR CURRENT 
WILL BE AN INDICATION OF THE GAIN OR BETA OF THE TRANSISTOR. EXTENSIVE 
TESTS WAVE YIELDED RESULTS WHICH SHOW CLOSE CORRELATION BETWEEN AC AND 
DC BETA READINGS UNDER THESE CONDITIONS. 


3. Beta - "Beta" 1s THE DESCRIPTE 
FICATION FACTOR IN A 
THE CURRENT GAIN FROM 


OTHER SYMBOLS MAY BE ENCOUNTERED BY THE TECHNICIAN WHEN READING TECHNICAL LITERATURE. TuHeY¥ 
HOWEVER FOLLOW THE SAME PATTERN AS DESCRIBED ABOVE. 


THE SCHEMATIC REPRESENTATION OF A TRANSISTOR I ILLUSTRATED IN Ficure 1, Pace 4. Ficure | 
THE RELATIONSHIP BETWEEN THE SCHEMATIC REPRESENTATION AND ACTUAL PHYSICAL STRUCTURE OF THE 
TOR. THE TWO INDIUM PELLETS WHICH CONSTITUTE THE EMITTER AND COLLECTOR TERMINATIONS OF THE 
STOR ARE SPACED QUITE CLOSELY TO EACH OTHER AND CREATE DIFFUSED REGIONS, SEPARATED ONLY BY 
REWELY THIN WALL OF CRYSTAL MATERIAL. IT BECOMES OBVIOUS THEREFORE THAT SHORTS MAY occur 
EMITTER AND COLLECTOR: THE “SHORT” POSITION OF THE TRANSISTOR TEST FACIL 

EFORE THE FIRST IMPORTANT TEST. SEE FIG. ©, "SHORT TEST”. A SHORTED OR sSraetiate ate 


OR SHOULD BE REJECTED WITHOUT FURTHER TESTING. 
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DIFFUSION 
PRODUCES 
P TYPE 
GERMANIUM Pp N Pp 


REGIONS 
EMITTER COLLECTOR 


EMITTER COLLECTOR 


INDIUM 
NPN 
PELLET PELLET SCHEMATIC 
EMITTER COLLECTOR 


N TYPE 


BASE GERMANIUM 


PHYSICAL SKETCH SCHEMATIC SYMBOL 


BASE 


FIG. DIFFUSED JUNCTION PNP TRANSISTOR 


120 MICROAMPERES 5.5 MA TOIO0 MA 


“SHORT” TEST 


5.5MATOIOOMA 600 MA TO 63 AMPS. 


I pase -OQHA 1.9V bc 
) 


G, (GAIN, LOW POWER TRANSISTORS ) G ( GAIN, FOR POWER TRANSISTORS ) TETRODE 


FIG. 2 BASIC, CIRCUITS)*| 660-FRANSISTOR TESTS 


“MODEL 660 (6-58)5 Pace 5 


AS NOTED PREVIOUSLY, ICBO (COLLECTOR CUT-OFF CURRENT), WHICH IS MEASURED PER FIG. 2, second 
TLLUSTRATION, IS THE BASIC TRANSISTOR TEST PARAMETER, AND 1S THE SECOND TEST PERFORMED OWN ALL 
TRANSISTORS BY THE 660. 


THE THIRD TRANSISTOR TEST 1S DESIGNATED as "L" or LEAKAGE. THE BASIC CIRCUIT FOR THIS LeEAK- 
GE TEST 1S INDICATED IN FIG. 2, THIRD ILLUSTRATION, AND PROVIDES A METER READING WHICH IS ESSEN- 
JALLY THE ICBO OF THE TRANSISTOR MULTIPLIED BY THE Beta (GAIN). Test Position "L" on THE "D" 
‘SWITCH OF THE 660 SETS UP THE INSTRUMENT FOR THIS LEAKAGE TEST. THIS LEAKAGE TEST IN ITSELF IS OF 
WO SPECIAL SIGNIFICANCE INSOFAR AS THE CONDITION OF THE TRANSISTOR IS CONCERNED, IT MERELY SERVES 
AS AN INITIAL READING TO BE SUBTRACTED FROM THE NEXT TEST WHICH IS DESIGNATED ON THE PANEL AS "Gy," 


FOR "GA - SEE FIG. 2, FOURTH USTRATION. 


THESE TWO POSITIONS, THE "L" POSITION AND THE "Gj" POSITION, ARE THEREFORE USED TO DETERMINE 


Tee BETA OR GAIN OF A LOW POWER TRANSISTOR AND IS SIMPLY DONE ON THE 660 BY SUBTRACTION OF THE "L" 
EADING FROM THE "G)" READING TO YIELD AN ACTUAL GAIN NUMBER. (G; POSITION 1S USED FOR Low Power 


ANSISTORS: Go POSITION IS USED FOR POWER TRANSISTORS ONLY). 


IT §S INTERESTING TO NOTE THAT IN THE CASE OF A TRANSISTOR WHEREIN THE ICBO 1S NORMAL (A Low 
ALUE) AND THE BETA (S ALSO NORMAL, THE LEAKAGE READING WILL BE QUITE SMALL AND, IN MANY CASES, 
GLIGIBLE. FoR EXAMPLE, IF A TRANSISTOR HAS A Gain (Beta) of 50 AND THE ICBO 1S INHERENTLY Quite 
OW, MULTIPLICATION OF A VERY Low IcB80 Times BETA oF 5O Witt YIELD A VERY SMALL LEAKAGE NUMBER AS 
SOMPARED TO THE SECOND READING (Gain) AND COULD ALMOST BE IGNORED. ON THE OTHER HAND, IF THE IcBO 
S QUITE HIGH, THE LEAKAGE READING WILL BECOME SIGNIFICANT AND SHOULD NOT BE IGNORED IN OBTAINING 
— GAIN READING. IT IS GOOD PRACTICE IN THE CASE OF Low PoWER TRANSISTORS THEREFORE TO ALWAYS 
RFORM THE LEAKAGE OR "L" TEST AND SUSTRACT IT FROM THE GAIN OR SECOND READING IN ORDER TO INSURE 
HAT AN ACCURATE GAIN READING BE OBTAINED. THE LEAKAGE READING 1S NOT USED IN THE CASE of POWER 
ANS OR FOR REASONS DETAILED FURTHER ON IN THIS MANUAL. 

TETRODE TRANSISTORS ARE SIMILAR IN CONSTRUCTION TO THE USUAL THREE TERMINAL TRANSISTOR WITH 
EXCEPTION THAT AN ADDITIONAL BASE CONNECTION IS MADE EXTERNALLY WHICH SERVES THE FUNCTION OF 
ETRODE CONNECTION. IN ORDER TO TEST FOR TETRODE ACTION, IT IS MERELY NECESSARY TO PERFORM’ THE 
Buat Icso, LEAKAGE, AND GatN TESTS, AND THEN, FINALLY, APPLY A SELECTED POTENTIAL TO THE TETRODE 
DMNECTION TO PRODUCE A POTENTIAL DIFFERENCE BETWEEN THE TETRODE AND Base oF THE TRANSISTOR. THIS 
WFFERENCE OF POTENTIAL WILL THEM CAUSE THE GAIN READING TO DECREASE. THEREFORE, TETRODES WILL BE 
ATED IN THE SAME FASHION AS THREE TERMINAL TRANSISTORS WiTH THE EXCEPTION OF THE ADDITIONAL TEST 


ENOICATE TETRODE OPERATION. 


TRANSISTORS ARE TEMPERATURE SENSITIVE. WHEM Makin ESTORS, THE OPERA- 


SHOULD REMEMBER THAT ALL LIMITS ARE SASED GN AN AMBIE mucir (25° C). 
BO READINGS CAN DOUBLE FoR AN 19° F (NCREASE IN TEMPERA TY: al & Ci DB APPROFI- 
HELY ONE HALF OF THE 77° F READING FOR AN I5® F REOUCTION IM TEMPERATURE. JF Ic8o REsdinc 


QUITE LOW TO START WITH, THEN THE OPERATOR WEEO NOT SE ESPEEY come: [Oo WiTM TEMPERe TURE. 
VER, IF READINGS CLOSE TO THE VALUE LISTED UNDER "Max" OW ; ane tWEO, THE 
TOR SHOULD CHECK THE ROOM TEMPERATURE SEFORE JUDGING THE - : : “ WOLO THE TRAN- 
OR IN THE FINGERTIPS WHILE PERFORMING THE FESO TEST INASMUCH 45 r FROM THE FINGERS May 


‘ECT THE READING, 


TRANSISTORS ARE CLASSIFIED AS PNP or NPN T¥PE. THE ONLY DIFFERENCE, SO FAR AS TESTING OF THE 
PSiSTOR 1S CONCERNED, BETWEEN THESE TWO CLASSES 1S THE POLARITY OF THE APPLIED TEST VOLTAGE AND 
METERING CIRCUIT. IN OTHER WORDS, ALL TESTS ON A PNP TRANSISTOR ARE THE SAME AS WOULD BE 
RMED ON THE NPN WITH THE EXCEPTION THAT SELECTOR Switch "DY oF Movet 6460 APPLIES TEST VOLTAGES 
CORRECT POLARITY TO THE TRANSISTOR. A PNP TRANSISTOR WILL HAVE A NEGATIVE POTENTIAL AP- 
TO 1TS COLLECTOR: A NPN TRANSISTOR WILL HAVE A POSITIVE POTENTIAL APPLIED TO ITS COLLECTOR. 


THE ABOVE BASIC PRINCIPLES OF TRANSISTOR TESTING APPLY TO BOTH Low PoweR (Auoblo AND RF) ano 
R TRANSISTORS. THE MAJOR DIFFERENCE BETWEEN THE OPERATION AND TEST OF POWER TRANSISTORS AS 

ifeo To LOW POWER TRANSISTORS IS IN THE HEAVIER CURRENT CAPABILITIES OF THE POWER, TRANSISTOR. 
Case of Low Power TRANSISTORS, THE BeTA (GAIN) MEASUREMENT IS OBTAINED BY INJECTING A PRE- 
EMINED CURRENT INTO THE BASE AND OBTAINING A METER READING WHICH WILL BEAR A RELATIONSHIP TO 
1H OF THE TRANSISTOR. IN Low PoWER TRANSISTORS, IF A CURRENT OF 30 MICROAMPERES IS INJECTED 
r BASE, A READING OF 3000 MICROAMPERES WILL BE OBTAINED IF THE GAIN OF THE TRANSISTOR IS 
‘PIOWEVER, IN THE CASE OF POWER TRANSISTORS, THE COLLECTOR CURRENTS IN OPERATION WILL BE OF 
=n OF joo MILLIAMPERES OR GREATER. IT THEREFORE BECOMES NECESSARY TO INJECT GREATER BASE 
BS TO OBTAIN COLLECTOR CURRENTS OF THIS ORDER OF MAGNITUDE. THIS REQUIREMENT 1S MET IN THE 
HOO SY THE USE OF A SEPARATE GAIN SELECTOR SWITCH POSITION ON SWITCH "D" markeo "Go". Att 
MSISTORS ARE THEREFORE GAIN CHECKED NOT IN POSITION Gj BUT IN POSITION Gp. No 

MAGE TESTS SHOULD NOT BE MADE WITH POWER TRANSISTORS, RESULTS WILL BE IN ERROR IF "L™ 
ARE SUBTRACTED FROM "Go" READINGS DUE TO THE FACT THAT GD METER READINGS ARE NOT INTENDED 
To "L” READINGS. 
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PICTURE TUBE TESTING 


Tue Mopet 660 ALSO INCLUDES COMPLETE FACILITIES FOR BEAM CURRENT testinGc orf PICTURE TUBES 
WHEN USED WITH PRECISION "Picture TuBe ADAPTER CABLE", A SEPARATE ACCESSORY CABLE AVAILABLE FROM 
YOUR FAVORITE DISTRIBUTOR OR DIRECTLY FROM THE Service DEPARTMENT OF PRECISION APPARATUS ComPANY, 
Inc. BEAM CURRENT CHECKING DIFFERS FROM THE USUAL TYPE OF PICTURE TUBE EMISSION TESTING, BY RE- 
VEALING THE TRUE BRIGHTNESS CAPABILITY OF THE PICTURE TUBE. THE INTENSITY OR MAGNITUDE oF Beam 
CURRENT DIRECTLY DETERMINES THE DEGREE OF SCREEN BRIGHTNESS AND IS THEREFORE THE MOST SIGNIFICANT 
FACTOR IN THE DETERMINATION OF TUBE CONDITION. THE PICTURE-PR ITSELF ORIGINATES FROM 

ATIVELY SMALL AREA IN THE CENTER OF THE CATHODE DISC: THE REMAINDER OF CATHODE AREA HAS 
LITTLE OR NO EFFECT UPON THE CATHODE BEAM. IT 1S THEREFORE MOST IMPORTANT THAT THE EMISSION CAPA= 
BILITIES OF THIS CENTRAL AREA OF THE CATHODE SE EXAMINED AND THAT THE REMAINDER OF THE CATHODE ARE/ 
BE ELIMINATED FROM THE ACTUAL BRIGHTNESS CHECK. See Fic. 3 BELOW. 


FLUORESCENT 
SCREEN 
GLASS 


pS 
.?) 
m 
wv 
= 
4 
m 


be No 


im Aererererss 


CATHODE 


IM 


ELECTRON “bel 


AND 
= ION BEAM ALUMINIZED 


FILM 


THIS MOST IMPORTANT CONDITION IS SATISFIED ONLY BY & SEP OF TES? CONDITIONS WHicH wiLL MEASU 


THE MAGNITUDE OF THE TRUE BEAM CURRENT. THE HIGH SENSITIVET® MERE OF THE MovEL 660 READS ONLY ~ 
THAT CURRENT WHICH PASSES THROUGH THE SMALL APERTURE IN GREE GF THE PictuRE TUBE (TRUE BEAM 


CURRENT) AS CAN BE SEEN FROM Fic. 3. THE EMissive CAPAGIENTRES GF THE REMAINDER OF THE CATHODE bo 
NOT CONTRIBUTE TO THE PICTURE-PRODUCING BEAM AND ARE THEREFORE MOT INCLUDED IN THE BEAM CURRENT > 
READING. IT BECOMES OBVIOUS THEREFORE THAT THE USUAL TYPE GF EMISSION CHECK wHich READS ToTaL ; 
EMISSION FROM THE COMPLETE CATHODE DISC WOULD REVEAL LITTLE GM MOTHING AS REGARDS THE CONDITION OF 
THE SMALL CENTRAL AREA OF THE CATHODE. 


st 


y/ 


CRYSTAL DIODE TESTS 


CRYSTAL DIODES ARE AN IMPORTANT FACTOR IN MODERN TV AND COMMUNICATION CIRCUITS. 
LIABLE ACCEPTED TEST FOR CRYSTAL DIODES IS A COMPARISON WITH MANUFACTURERS! 
BASIS OF FORWARD AND REVERSE CURRENT AT SPECIFIED TEST VOLTAGES. 
SISTANCE CHECK (USING OHMMETER TYPE CIRCUITS) ARE USEFUL ONLY IN THOSE CASES WHERE RELATIVELY LARG 
DETERIORATION OF THE CRYSTAL HAS OCCURRED. IN THE CASE OF YOUR Mooet 660, THE FORWARD AND REVERSE 
CURRENT CHARACTERISTICS OF THE CRYSTAL CAN BE CORRELATED WITH MANUFACTURERS' SPECIFICATIONS. THE 
WIDE VARIETY oF DC TEST POTENTIALS AVAILABLE IN THE MODEL 660 (0 ro 135V. D.C.) tn 22 steps assures 


AVAILABILITY OF TEST VOLTAGES EXACTLY EQUAL OR CLOSELY SIMILAR TO MANUFACTURERS! TEST VOLTAGES FOR 
REVERSE CURRENT. 


THE MOST RE- 
SPECIFICATIONS ON THE 
THE USUAL FORWARD AND REVERSE RE 
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OPERATING INSTRUCTIONS 
4 TUBE TEST INSTRUCTIONS 
OM rs 
ae 1. Connect Line pPrug to 110-125 votts 50-60 cycLes source. 
FIL 
tg 2. REFER TO THE ROLLER CHART AND SET THE LEVER LISTED Sisea enh cn THE "A" ROW, AND CON- 
obee TROLS B, C, ano D TO THE POSITIONS LISTED ON THE ROLLER CHART (ALL LEVERS OTHER THAN 
"ROM THE ONE THROWN TO THE "A" ROW REMAIN IN THE "NORMAL" row) . 
APA= 3. Set "Swort Cueck" sitive switch (ADJACENT TO NEON Lamp) To "Sto" posi TION (1/2 Mecoum 
AREA SENSITIVITY). THROW SWITCH TO "HIGH" POSITION IF DOUBLE SENSITIVITY ON SHORT TesT IS 


4. Turow THE Power SLIDE switcH To THE "ON" POSITION. 


5. INSERT THE TUBE AND ALLOW TO HEAT. 
NOTE: FILAMENT CONTINUITY CAN BE CHECKED AT THIS POINT IF SO DESIRED AS FOLLOWS: - 


Move THE LEVER WHICH WAS JUST SET TO THE "A" posITION DOWN 
TO THE TEST POSITION AND THEN BACK TO "A", THE NEON Lame 
SHOULD GLOW WHEN THE LEVER 1S IN THE TEST PosiTION. IF NO 
GLOW IS OBJAINED, REJECT THE TUBE WITHOUT FURTHER TEST. 
DISREGARD ANY MOMENTARY NEON LAMP FLASHES AS LEVERS ARE 
MOVED, THESE FLASHES ARE MERELY THE DISCHARGE OF THE BLOCK- ) 
ING CONDENSER IN THE SHORT CHECK CIRCUIT. 


6. ROTATE THE "Adu LINE” CONTROL UNTIL THE METER POINTER LINES UP WITH THE "Aby Line" 
INDICATION. 


7- AFTER THE TUBE HAS HEATED, THROW WHATEVER LEVERS ARE LISTED UNDER " ATH SHortT" simut- 
TANEOUSLY TO THE "TEST" Row ares tae BACK TO i L. THE NEON LAMP SHOULD NOT GLOW 
WHEN THE LEVERS ARE 16 THE "TE POSITION GLOW 1S OBTAINEO, A CATHODE SHORT Ex- 
1STS, ANO THE TUBE SHOULD BE REJECTED W R TESTING. Tue TUBE SHOULD BE 
LIGHTLY TAPPED DURING THIS TEST. Ct 


B. ANY LEVERS LISTED UNDER "Con ’ s: 
AND THEN BACK TO NORMAL. THE NEON LA 
POSITION. ’ 


sy IO dso 5 LX 


ies 9. Turow cach Lever tisteo uncer "TEST™ we to TEST row, OF _on 
ROW. 


ON THE CHART. WATCH THE NEON LAMP A® EACH LEVER IS > 

SHOULD NOT GLOW (UNLESS OTHERWISE INDICATED ON THE 8 En ° lf « Giow Is o8- 
TAINED, A SHORTED ELEMENT 1S INDICATED AND THE TUBE SHOULS REJECTEO. THe ruse 
SHOULD BE LIGHTLY TAPPED DURING THIS TEST. 


oo 


WW.EVEL\ 


F 
7 WHEN ALL INDICATED LEVERS ARE IN THE TEST POSITION, PRESS THE "READ METER" sBuTTON AND 


READ TUBE QUALITY ON THE METER. 


* we * * * * * 


CIAL TUBE TEST NOTES 
» OPEN ELEMENT TESTS 


SHOULD THE CATHODE OR CONTROL GRID OF A TUBE TO BE TESTED BE OPEN CIRCUITEO WITHIN 


RES THE TUBE (AN UNUSUAL OCCURRENCE) A "REPLACE™ INDICATION WILL AUTOMATICALLY BE OBTAINED 
RGE DURING THE QUALITY TEST. SHOULD THE RELATIVELY RARE CONDITION OF AN OPEN CIRCUITED 

se SCREEN OR PLATE, ETC., OCCUR, THE CONDITION MAY BE ASCERTAINED DURING THE QuaLity Test 

E BY HOLDING THE "READ METER" BUTTON DOWN AND INDIVIDUALLY THROWING THE LEVERS UNDER "TEST™ 
Res POSITION ON THE ROLLER CHART TO "OPEN" POSITION AND THEN BACK TO "TEST" position. IF am 
OR ELEMENT 1S OPEN CIRCUITED NO MOVEMENT OF THE METER POINTER WILL BE NOTED AS ITS CORRES— 


PONOING NUMBERED LEVER 1S ACTUATED. 


"EYE TESTS" (eLectRON RAY TYPE INDICATOR TUBES) 


NOTE: For a compcete Snort Test on "EYE" TUBES, WATCH FOR NEON GLOW ON THE 
LEVERS SAME AS IS DONE FOR ALL OTHER TYPES OF TUBES. 


fs) Stmcte Tarcer Type. Tuis tree is typified BY TYPES 6E5 AND 6G5: F 


CHART LINE FOR THE "EYE" SECTION TYPE 6€5 APPEARS AS FOLLOWS: - 


TuBE ABC ? kin 
wwveverytting4less8icretcom # 


—— > =r 
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THE FOLLOWING TEST PROCEDURE MUST BE EMPLOYED!- SET ALL SWITCHES AND LEVERS AS IN- 
DICATED ON THE ROLLER CHART FOR "Eve". Depress tHe "READ METER" suTTON AND OBSERVE THE 
CIRCULAR FLUORESCENT SCREEN WHICH SHOULD ILLUMINATE COMPLETELY. 


Next, THROW THE FIRST oF THE TWO LEVERS INDICATED UNDER THE "TEST" LEVER SETTING 
(IN THIS ExAMPLE, Lever 2) TO THE "NORMAL" POSITION. 


A GOOD TUBE WILL NOW EXHIBIT A TYPICAL ANGULAR SHADOW. RETURN THE SAME FILRST LEVER 
TO ITS ORIGINAL "TEST" PosiTION AND NOTE CLOSURE OF THE SHADOW ANGLE. DISREGARD METER 
INDICATIONS. 


(8) Douste Tarcer Tyre. (TWIN ELECTRON RAY INDICATOR TUBES sUCH AS 6AD6 AND 6AF 6) 
FOR EXAMPLE, A TYPICAL ROLLER CHART LINE FOR TYPE 6AD6 APPEARS AS FOLLOWS!:- 


TUBE ‘6 Gs CATH SHORT ST 
6AD6 Eye e 9 8°23 8 3-4-5 


TEST PROCEDURE IS AS FOLLOwS:- Set "A", "B", "C", "DY" as iNoIcaATED. PERFORM 
CATHODE SHORT TEST. SeT Levers 3, 4, ano 5 To "TEST" row AND OBSERVE NEON BULB FOR 
SHORT INDICATIONS. Depress THe "READ METER" BUTTON AND OBSERVE THE CIRCULAR FLUORES- 
CENT SCREEN WHICH SHOULD ILLUMINATE COMPLETELY. 


Next, THROW THE FIRST oF THE THREE LEVERS UNDER THE "TEST" SETTINGS (IN THIS EXT 
AMPLE. LEVER 3) TO THE "NORMAL" position. A GOOD TUBE WILL NOW EXHIBIT A TYPICAL ANGULA 
SHADOW. b 


Next, THROW THE SECOND oF THE THREE LEVERS UNDER THE "TEST" SETTINGS (IN THIS EX 
AMPLE, Lever 4) to THE "NORMAL" position. THE TUSE, IF GOOD, WILL EXHIBIT ANOTHER ANGUS 
LAR SHADOW OPPOSITE THE POSITION OCCUPIED BY THE FIRST SHADOW. DISREGARD METER INDICA- | 
TIONS, , 


(c) AM Eve Tests (TuNING INDICATOR TUBES). THIS TYPE oF ELECTRON RAY TUBE 1S 
TYPIFIED BY TYPE L7 AND I'S TESTED SIMPLY AND POSITIVELY THROUGH VIRTUE OF THE FLExI- 
BILITY OF THE 660. 


TEST PROCEDURE IS AS FOLLOWS:- SET ALL LEVERS AMD SWITCHES AS INDICATED ON THE 
ROLLER CHART. DeprRESS THE "READ METER" suTrTon AND OSSERVE THE TWO RECTANGULAR FLUORES= 
CENT PATTERNS ON THE SCREEN OF THE TUBE. 


WiTH THE "READ METER" BUTTON DEPRESSED THROW THE FIRST tever tisteo iN THE PAREN 
THESIS FROM 1TS "A" posiTIOoN To "OPEN" position. OME RECTANGULAR PATTERN SHOULD BECOME 
SLIGHTLY SHORTER IN LENGTH. 


Next, THROW THE SECOND LEVER LISTED IN THE PARENTHESIS FROM ITs "A" POSITION TO 
"OPEN" POSITION. THE OTHER RECTANGULAR PATTERN SHOULD THEN BECOME SHORTER IN LENGTH. 


Next, THROW THe THIRD LEVER LISTED IN THE PARENTHESIS FROM ITs "A" POSITION TO 
"OPEN" PostTion. BOTH ENDS OF THE PATTERN (OPPOSITE TO THE ENDS NOTED ABOVE) SHOULD 
THEN SLIGHTLY DECREASE IN LENGTH. OBSERVE THESE ENDS CLOSELY AS THE MOVEMENT MAY BE 
SLIGHT. 


SPECIAL RECTIFIER TESTS (trees JOAT, ''7N7 ano 117P7) 


BECAUSE OF UNUSUAL INTERNAL CONNECTIONS (PLATE TIES To ONE SIDE oF FILAMENT) THE 
7OA7, II7N7 amp FIVP] RECTIFIER sections require SLIGHTLY SPECIAL TEST PROCEDURES. 


TOAT ~ RECTIFIER SECTION. Ser att ConTrRoLS AND LEVER 2 IN ACCORDANCE WITH THE 
ROLLER CHART. AFTER THE TUBE HAS HEATED SUFFICIENTLY turow BOTH Levers 2 AND 7 RAPIDLY 
To "OPEN" PosStTItOM AND THEN Lever 6 RAPIDLY To "TEST" posiTION - THEN QUICKLY DEPRESS 
THE “READ METER" BuTTON. THE FIRST METER DEFLECTION OBTAINED 1S THE SIGNIFICANT READ- 
ING, INASMUCH AS THE METER READING WILL QUICKLY RECEDE COINCIDENTAL WITH COOLING OF THE 
HEATER. 


II7N7 ano II7P7 - RECTIFIER SECTION. Ser att conrrots AND LEVER 2 IN ACCORDANCE WITH 
THE ROLLER CHART. ALL LEVERS, WITH THE EXCEPTION OF LEVER 2, MUST BE IN "NORMAL" posi- 
TION. AFTER THE TUBE HAS HEATED SUFFICIENTLY, THROW Lever 2 RAPIDLY TO "OPEN" posiTION 
AND LEVER 7 RAPIDLY To "TEST" POSITION, THEN QUICKLY DEPRESS THE "READ METER" BuTrTon. 
THE FIRST METER DEFLECTION OBTAINED IS THE SIGNIFICANT READING, INASMUCH AS THE METER 
READING WILL QUICKLY RECEDE COINCIDENTAL WITH COOLING OF THE HEATER. 
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4. TUBES WITH AN ELEMENT (OR ELEMENTS) WHICH TERMINATE IN MORE THAN | PIN 


PIN NUMBERS LISTED UNDER THE "CoNTINUITY" COLUMN ON THE ROLLER CHART MUST SHOW SHORT 
(continurty) WHEN THE CORRESPONDING LEVER 1S THROWN TO "TEST" posiTION. FOR NORMAL USAGE 
ANY TUBE WHICH DOES NOT SHOW SHORT ON THE DESIGNATED LEVERS SHOULD BE CONSIDERED A DE- 
FECTIVE TUBES HOWEVER, SOME OF THESE TUBES MAY BE SALVAGED!:- FOR EXAMPLE ..... 

(a) TUBES wiTH THE NEGATIVE FILAMENT CONNECTION TERMINATING IN 2 BASE PINS. SHoULO 
ONE OF THE TWO BASE PIN CONNECTIONS BECOME OPEN, THE TUBE MAY BE SALVAGED AND THE REMAIN] 
INS PIN MAY BE USED FOR NEGATIVE FILAMENT TERMINATION ONLY IF THE RADIO OR ELECTRONIC 
CIRCUIT WILL ALLOW THE USE OF THAT PIN OR BOTH, 


(8) Tuses with an ELEMENT, SUCH AS PLATE, GRID, ETC., TERMINATING AT TWO OR MORE BASE 
PINS. AGAIN, IF ONE TERMINATING PIN REMAINS CONNECTED TO THE ELEMENT, THE TUBE MAY BE 
SALVAGED IF THE ELECTRONIC CIRCUIT WILL ALLOW THE USE OF THAT PIN AND DOES NOT REQUIRE T 
USE OF THE OPEN=CIRCUITED BASE PIN OR BOTH, 


GAS TYPE RECTIFIERS O¥4, 023 AND Oz} 


WHEN TESTING THESE GAS RECTIFIER TYPES, IT WILL BE NOTED THAT THE METER POINTER WILL 
REMAIN, FOR A SHORT INTERVAL, IN THE "REPLACE" SecTOR AND THEN DEFLECT RAPIDLY INTO THE Com 
"GOOD" secToR. THIS CONDITION IS NORMAL FOR A GOOD GAS RECTIFIER. HOWEVER, SHOULD THE) | 
METER POINTER REMAIN CONSTANTLY IN THE "REPLACE" sector (AFTER THE LAPSE OF SEVERAL SECT 7 
ONDS), THEN THE GAS RECTIFIER SHOULD BE REVECTED. * 


DF 

SUB-MINIATURE TUBE TESTS. 3 

Tue PRECISION ovat G-116 aoapTeR HAS BEEN DEVELOPED AS THE MosT PRACTICAL AND ECONO” | 

MICAL MEANS FOR RAPID CHECK OF SUB-MINIATURE TUBES IN Precision Tuee TESTERS. Ny 
val te ADAPTER PROVIDES TEST soc 1S Tor 8 TH THE ROUND ano FLAT ruse types AS SHOWN 


UNGS1&S 


Sve-Mimsatoas Tuse | 
Frat Tree 


FIG. 4 


WWW.CVeryti 


THe ROUND TyPe oF sUB-MINIATURE 


1S KEYED IN THE SAME MANNER AS THE POPULAR MINI 
TURE 7 PIN TYPE, WHICH MAKES FOR SIM 


c TDENTIFICATION FOR INSERTION IN THE SOCKET, 


Tue FLAT type oF TUBE tS KEYED 8¥ 
FROM THAT CORNER, WITH LEAD #1 BEINE 
A pot (or NIB) ON THE TOP SURFACE 
contact #1. See Fic. §. 


RED DOT AT ONE CORNER. THE LEADS READ IN SEQUENCE 
LEAD NEAREST THE RED DOT. THE SOCKET IS KEYED BY 
SOCKET. THE SOCKET CONTACT NEAREST THIS NIB IS 


Tue PRECISION "G-116 SUBMEMtATURE ADAPTER” 1s AVAILABLE 
DIRECTLY FROM PRECISION Factory Service Derr. 
APPLICATION OF THE G-116 SUBMIMIATURE ADAPTER 
KK 
1. INSERT THE ADAPTER INTO THE OcTAL SOCKET OF youR MopeL 660. 


2. THE TEST DATA FOR THE PARTICULAR SUBMINIATURE TUBE TO BE TESTED WILL BE F 
ON EITHER THE Rotter CuaART oR SUPPLEMENT SHEETS WHICH ACCOMPANY EACH TUBE 
TESTER. 


www.everything4lessstore.com — 


~~ 


i ee 
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3+ Set up tHe Conrrots ano Switcwes or THE Tuse TESTER IN THE SAME FASHION aS 
DONE FOR ALL OTHER TUBES. 


1s 

*, CAREFULLY INSERT THE LEADS OF THE SUBMINIATURE TUBE 
ROUND OR FLAT as THE CASE MAY BE). THE LEADS oF Su 
BE VERY EASILY BENT OUT oF LINE. IN THE CASE oF THE 
LOW THE KEYING IDENTIFICATION NOTED PREVIOUSLY. 


INTO THE PROPER SOCKET 
BMINIATURE TYPE TUBES CAN 
FLAT TYPE BE SURE To FOL= 


5. Proceeo WITH ALL STANDARD TESTS As DETAILED IN THIS MANUAL. 


NOTE: IN ADOITION To SUBMINIATURE TUBES INTENDED For USE WITH SOCKETS, THERE 
ARE ALSO TYPES WITH LONG FLEXIBLE LEADS wHic 


LENGTHS). IN THE EVENT A TUBE oF THIS TYPE HAS 
CIRCUIT FOR TEST, THE OPERATOR MAY FIND 
LEADS INTO THE G-I16 AvApter sockets. 


BEEN REMOVED FROM ITS 
1T OIFFICULT TO INSERT THE TUBE 


TO COPE WITH THIS SPECIAL PROBLEM A UNIy 
ALSO MADE, ---PRECISION G-110. THis apa 
MINATING IN INDIVIDUAL CONTACT Clips. 
FROM Precision's Factory Service Depr. 


ERSAL SUBMINIATURE ADAPTER 15 
PTER HAS FLEXIBLE LEADS TER- 
THIS ADAPTER IS ALSO AVAILABLE 


TUBE -BRAND VARIATIONS 


IN DETERMINING THE TUBE TEST LIMITS FOR THIS INSTRUMENT, PRECISION ENGINEERS HAVE 
SPENT CONSIDERABLE TIME CHECKING THOUSANDS oF TUBES FROM THE PRODUCTION RUNS oF LEADING 
TUBE MANUFACTURERS. FROM THE INFORMATION So GATHERED, THE DATA ON THE ROLLER CHART, AC 
COMPANYING THIS INSTRUMENT, HAS BEEN COMPILED. 


INASMUCH AS EXTENSIVE AND INTENSIVE "RESEARCH 1S CONSTANTLY BEING MADE IN THE RADIO 
TUBE INDUSTRY TO IMPROVE AND STABILIZE THE ELECTRICAL AND MECHANICAL CONSTRUCTION oF 
TUBES, IT 1S NOT UNCOMMON FOR A*TUBE MANUFACTURER TO MAKE A CHANGE 
SPECIFICATIONS. THis CHANGE, THOUGH NOT NECESSARILY READILY NOTICEABLE 
FORMANCE, MAY NEVERTHELESS BE MADE TO IMPROVE TUBE STABILITY AND LiFe. 


VARIATION MAY, HOWEVER, INDICATE ITSELF ON THE PRECISION Movet 660 
TEST LIMIT FOR THAT PARTICULAR TYPE NUMBER. 


IN RADIO SET PER 
THIS CHANGE oR 
AND NECESSITATE A NEW 


THEREFORE, SHOULD A PARTICULAR TYPE NUMBER BE FOUND TO VARY CONSISTENTLY FROM THE 
ASSIGNED AVERAGE ROLLER CHART LIMITS, MERELY REOETERMINE THE Wew CONTROL "C" AVERAGE 


SETTING REQUIRED TO PASS THESE TUBES AT APPROXIMATELY GM GF THE 0-120 scate BELOW THE 
3 COLOR TUBE TESTING arc. 


it cam READILY GE SEEN THAT A CONSISTENTLY LOW OF HIGH READING FOR ANY PARTICULAR 
TUBE TYPE OF A&A DEFINITE MANUFACTURER IS NoT NECESSARILY To BE TAKEN AS INDICATIVE OF A 
POORER OR BETTER RUN oF TUBES, NOR AS A DEFECT IM THE TUBE TESTER. 


THE COMBINATION SEVEN PRONG TUBE 
ODA TES URE SCREW AND BAYONET BASE TYPE PILOT LAMPS, CHRISTMAS 
TREE GULSS, ETC. TEST & DURE 1S AS FOLLOWS:- 


FULAMENT VOLTAGE BY SETTING Switcu "B" to one or 
APPLICABLE voLtTaces:- 


— ONS OANIOW) at i 


(8) Ser Lever #1 to Position "A"; TURN INSTRUMENT "ON"; ADyUST FOR 


"LINE"; INSertT Buts. NOTE: LEVER SWITCHES 2 THROUGH O MUST BE 
IN "NORMAL" POSITION, 


ce 10 


uUBE 
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OPERATING INSTRUCTIONS FOR TRANSISTOR TESTS 


NOTE 1; ALL TEST READINGS ARE ACCURATE ONLY WHEN THE SURROUNDING 
TEMPERATURE 1S IN THE REGION OF 77° FAHRENHEIT. 


NOTE 2; Ir 18 imPORTANT (ESPECIALLY FOR TRANSISTOR TESTS) THAT THE 
METER BE CHECKED FOR AN ACCURATE MECHANICAL ZERO’ ADJUSTMENT. 
To DO THIS, SET THE INSTRUMENT IN THE POSITION IN WHICH IT 
WILL BE USED (HORIZONTAL, VERTICAL, OR AT AN ANGLE). WITH 
THE PoWER OFF, ROTATE THE METER'S BAKELITE ZERO ADJUSTER 
WITH THE PROPER SIZED SCREW DRIVER TILL THE METER POINTER 
1S ALIGNED WITH THE "O" CALIBRATION ON THE O-120 METER SCALE. 


NOTE 3: Never PLACE LOAD switcn "D" IN TUBE TEST POSITIONS (POSITIONS 
1-5) WHEN TESTING TRANSISTORS. USE ONLY APPROPRIATE (RED) "D" 
SWITCH POSITIONS FOR TRANSISTORS. 


(a) LOW POWER TRANSISTORS (AUDIO, RF, COMPUTER, ETC.) 


(1) From tHe Transistor Test Data Sweet supPLieo with your 660, set THE Lever Switcnes 
TO THE SETTINGS INDICATED FOR THE TRANSISTOR TO BE TESTED. 


(2) Ser Switch "B" awo Contmot "C" IN accorD witH THE Data. 


(3) From tHe Data, DETERMINE WHETHER THE TRANSISTOR 1S PNP oR NPN TYPE AND SET SWITCH 
"D" ro "SHORT" POSITION ACCORDINGLY. 


(4) Turow "Pwr" switce ro "ON" awo ser "Ady Line” ConTROL SO THAT THE METER LINES UP 
with THe "Aoy Liwe™ CALIBRATION. 


(5) PLuG THE TRANSISTOR FNTO THE SMALE RECTANGULAR TRANSISTOR SOCKET IF THE CONDITION 
OF THE TRANSISTOR LEADS PERMIT. THE POLARIZATION ANDO IDENTIFICATION OF THE 
Leaos In Fic. 5 stow. (For avo | TRAWSISTOR TYPES, SEE ILLUSTRATION AT THE 


—— 


END OF THIS MANUAL). Ln & 


FIG. § PLUG-IN TYPE LOW POWER 


(6) IF THE TRANSISTOR LEADS DO NOT PERMIT INSERTION IX 
LEADS FURNISHED WITH YouR 660 AND CONNECT BETWE 
TRANSISTOR AS ILLUSTRATED IN FIG. 6 ON THE NEE 


THE SOCKET, USE THE ADAPTER 
E THREE PANEL JACKS AND THE 


t rHe C Cc 


et! 
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4 ( COLLEcTor) FROM TOOL 
COMPARTMENT —> 


RED INSULATED 
ALLIGATOR CLIP 


CRYSTAL 
e DIODES 


NOTE: No.3 LEAD WILL APPEAR ONLY 
ON TETRODE TYPES 
AND SPECIALS 


/ FIG.6 INTERCONNECTION OF LOW POWER TRANSISTOR ; ©) 
TO PANEL JACKS, USING ADAPTER CABLE. 1 ) 


(7) Ocrress rue "Reso Metee™ Burron AND READ THE O-120 Transistor SCALe For " " 
ON THE Test Data Sueer. 


PM FULL SCALE READING INDICATES & DIR 
OOES NOT PASS THE Swoey Test, nani. 


SO FURTHER TESTS SHOULD BE PERFORMED INASMUCH A_SH 2 
S!STOR CAN CAUSE ENCESSive METER CURRENT TO FLow IN AN ICBO Test, 


(8) Rotate Switcw "DO" To “ICBO™, DEPRESS "Reav METER" BUTTON AND REAO ICBO IN ACCORD WITH THE 
Data. (Ice80 For GOOD transistors WILL READ BETW 


EEN ZERO AND THE Maximum READING LISTED on= 
THE DATA). (a 
NOTE: IN SOME CASES THE Teso PEADING MAY INCREASE AS THE BUTTON IS HELD DOWN. IF THE IcBd_ 


READING DOUBLES IN A PERIOD OF 10 SECONDS, THE TRANSISTOR SHOULD BE REvecTeD. IF THES 
ICBO READING 1S WITHIN LIMITS AND Goes DOWN WITH TIME, IF IS OF CoURSE Goop. F 


SPECIAL NOTE: As aN Extra PRECAUTION, THE USER CAN START with THE "C" Controt set at "ON 
SECM TAS NOTE: 


WHICH PROVIDES MAXIMUM SHUNTING PROTECTION FOR THE METER, THEN WITH THE "Reap METER™. 
BUTTON DEPRESSED, ROTATE THE "CT CONTROL TO THE POSITION INDICATED UNDER Test Data FO 
I1cBO. THIS PRECAUTION APPLIES PARTICULARLY WHERE A READI 
HAS BEEN OBTAINED UNDER "Swoar” Test. b) 


(9) Rotate Switcn "DY to mLM (Leaxace). Reser "C" Contror iF SO INDICATED ON Test DATA sneet. 
DEPRESS THE "READ Meter" BUTTON, 


NOTE: THis "L" or LEAKAGE READING IS To BE ARITHMETICALLY SUBTRACTED FROM THE "Q)" GAIN 
READING TO YIELD A FINAL, ACCURATE GAIN VALUE FOR THE TRANSISTOR. HIS IS THE ONLY 


SIGNIFICANT USE FoR THE "L" READING: THE "LEAKAGE" READING 'S NOT TO BE USED AS A 
DIRECT INDICATION OF A TRANSISTOR CHARACTERISTIC, 


; (10) Rotate Switcn "Dp" TO "Gj" POSITION AND PRESS THE 


"Read METER" BuTToN. READ THE GAIN VALUE oO 
THE O-120 meter scate. IF METER READS HIGHER THA 


N FULL SCALE, SEE SPECIAL NOTE ON PaGe 15. 
SUBTRACT THE "L" op LEAKAGE READING OBTAINED IN STEP 9 FROM THE "G;" orn GaIN READING. THE 


RESULT #5 THE Gain OF THE TRANSISTOR, 


NOTE: Do Nort Keep THE "Reap METER" BUTTON DEPRESSED ANY LONGER THAN NECESSARY TO TAKE A 
READING IN THE "Gi" position. Most TRANSISTORS WILL INCREASE IN READING IF THE BUTTON 


1S KEPT DEPRESSED UNNECESSARILY, DUE To HEATING OF THE COLLECTOR JUNCTION, However, 
THE IWITIAL READING 18 THE CORRECT ONE TO USE, 


(tl) Ir rue TRANSISTOR HAS A TETRODE CONNECTION, PROCEED AS FOLLOws:- 


AFTER THe Gj TEST HAS BEEN COMPLETED, THROW THE LEVER WHICH CORRESPONDS TO THE 
TETRODE CONNECTION To THE "TETRODE" ROW, PRESS THE "Reap METER" BUTTON AND WATCH 
FOR A READING LOWER THAN THe G| READING. IF THE READING DOES NOT DIFFER FROM THE 


Gy} READING, THEN THE CONDITION OF THE TETRODE CONNECTION OF THE TRANSISTOR IS TO 
BE QUESTIONED, 


IMPORTANT NOTE: "Go" POSITION IS FOR PoWER TRANSISTORS ONLY. NEVER DEPRESS "READ Meter" 
ONE NYE 6G TOWER 
SWITCH WITH A LOW POWER TRANSISTOR ACCIDENTALLY SET TO "Go" posiTION oR YOU MAY 
j 
| 


BURN OUT THE TRANSISTOR, 


(1) 


(2) 
(3) 


(4) 
(5) 


(WITH OR WITHOUT 
RADIATING FINS) 


NOTE THE POLARIZATION 
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(8) POWER TRANSISTORS 


NOTE Is; Att TEST READINGS ARE ACCURATE ONLY 
TEMPERATURE 1S IN THE REGION oF 77° 


WHEN THE SURROUNDING 
FAHRENHEIT. 

NOTE 2; NEVER PLACE LOAD switcH "D" in TUBE 
1-5) WHEN TESTING TRANSISTORS. USE 
SWITCH POSITIONS FOR TRANSISTORS. 


TEST POSITIONS (POSITIONS 
ONLY APPROPRIATE (RED) "D" 


From THE TRANSISTOR TeSTt DaTA SHEET SUPPLIED 
TO THE SETTINGS INDICATED FOR THE TRANSISTOR 


WITH YOUR 660, SET THE LEVER SWITCHES 
TO BE TESTED. 
Set Switch "B" ano Controt "C" IN ACCORD WiTH THE DATA. 


FROM THE DATA, DETERMINE WHETHER THE TRANSISTOR 1S PNP or NPN TYPE AND SET SWITCH 
"D" to "SHORT" POSITION ACCORDINGLY. 


Turow "Pwr" switcw To "ON" ano set "Any LINE” CONTROL $O THAT THE METER LINES UP 
WITH THE “Apsy LINF”™ CALIBRATION. 


PLUG IN TRANSISTOR AS INDICATED IN THE FOLLOWING ILLUSTRATIONS, 


(For appiTIONAL 
TRANSISTOR TYPES, SEE ILLUSTRATIONS AT THE END OF THIS MANUAL). 


“TOP HAT” TYPE TRANSISTOR 


ee. INSULATED 
ALLIGATOR CLIP 


FROM TOOL COMPARTMENT > 


CYLINDRICAL TYPE TRANSISTOR 


POWER TRANSISTORS 
OF THE LEADS 


a 


ge 
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(7) 
(8) 
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IF THE TRANSISTOR LEADS DO NOT PERMIT INSERTION INTO THE SOCKET, USE THE AbspTeR 
LEADS FURNISHED WiTH Your 660. 


NOTE: REFER TO THE RELATED FIGURE IN THIS MANUAL WHICH ILLUSTRATES THE TRANSISTOR 
LEAD NUMBERING SYSTEM. Use THe ADAPTER CABLE TO CONNECT THE NUMBERED TRAN- 
SISTOR TERMINALS TO THEIR CORRESPONDING NUMBERED PANEL-JACK. IF A TRANSIS-— 
TOR TERMINAL IS NUMBERED "4", CONNECT THE ALLIGATOR CLIP WHICH EMERGES FROM 


THE TOOL COMPARTMENT TO THIS LEAD. (ONLY LEADS | AND 2 OF THE ADAPTER CABLE 
SHOULD BE USED IN THIS LATTER ExaMPLe) 


CRYSTAL 
DIODES 
RED INSULATED 
ALLIGATOR CLIP 
S-n0m Too. comPaRTMeNr—> 
) 
Fic. 3 FLAT-TERMINAL TYPE POWER TRANSISTOR ; 


SMALL 
TRANSISTOR 


a SOCKET) ; 
= 


wm WwW 


FIG.1O =FLEXIBLE-LEAD TYPE POWER TRANSISTOR 


DEPRESS THE "READ METER" BUTTON AND READ THE 0-120 Transistor Scale ror "Snort 
REJECT" AS LISTED ON THE Test Data SHEET. 


Rotate Switch "D" to "Iceo", verPress "Reap METER” BUTTON AND READ ICBO IN ACCORD 
With tHe Data. (IcB80 FoR GOOD TRANSISTORS WILL READ BETWEEN ZERO AND THE 
READING LISTED ON THE Data sweet). See Pace 16, Item 6 FOR TABLE OF "FuLU SCALE 


Meter Current - -" VERSUS "C" ConTRoL SETTINGS TO RELATE METER READING TO IcBO 
'® TRUE CURRENT. 


NOTE: IN SOME CASES THE ICBO READING MAY INCREASE AS THE BUTTON IS HELD DOWN. 
IF THE ICBO READING DOUBLES IN A PERIOD oF 10 SECONDS, THE TRANSISTOR 


SHOULD BE REJECTED. IF THE ICBO READING IS WITHIN LIMITS AND GOES DOWN 
WitTeH Time, 'T tS oF COURSE, GOOD. 


SPECIAL NOTE: As AN ExTRA PRECAUTION, THE USER CAN START WITH THE "C" ConTROL set 
AT " WHICH PROVIDES MAXIMUM SHUNTING PROTECTION FOR THE METER. THEN WITH 
THE "Read Meter" BUTTON DEPRESSED, ROTATE THe " ONTROL TO THE POSITION 
INDICATED UNDER Test DATA FoR IcBo. THis PRECAUTION APPLIES PARTICULARLY 
WHERE A REAOING CLOSE. TO THE REJECT POINT HAS BEEN OBTAINED UNDER SHORT Test. 


Pace 15 


"L" (LEAKAGE) READING FOR POWER TRANSISTORS INASMUCH AS 


(9) It 1S NOT NECESSARY TO TAKE AN 
ARGE COLLECTOR CURRENTS 


THE "L" READING WOULD BE A NEGLIGIBLE VALUE COMPARED TO THE 
INVOLVED IN THE "Go" (Gain) TEST. 


(10) Rotate Switcu "D" to "Go" POSITION (G} 1S USED ONLY FOR Low POWER TRANSISTORS). RESET 
"C" CONTROL IF SO INDICATED ON TEST DATA SHEET. PRESS THE "READ METER" BUTTON AND READ 
THE GAIN VALUE ON THE O-120 meter scace. (Do not TAKE AN "L" READING FOR POWER TRANSIS- 


tors) 


(11) IF THE TRANSISTOR HAS A TETRODE CONNECTION, PROCEED AS FOLLOWS:- 


AFTER THE Go TEST HAS BEEN COMPLETED, THROW THE LEVER WHICH CORRESPONDS 
TO THE TETRODE CONNECTION TO THE "TETRODE" ROW, PRESS THE "Read METER" 
BUTTON AND WATCH FOR A READING LOWER THAN THE GOD READING. IF THE READING 
DOES NOT DIFFER FROM THE G2 READING, THEN THE CONDITION OF THE TETRODE 
CONNECTION OF THE TRANSISTOR IS TO BE QUESTIONED. 


* * * * * * * * * 


SPECIAL NOTE REGARDING METER SENSITIVITY FOR TRANSISTCR GAIN AND LEAKAGE TESTS 


THe Movet 660 "C" Control SETTING DETERMINES THE RANGE oF tHE Meter For ANY TeSt. Tue "C" 
ROL SETTING OF 50 LISTED FOR MOST TRANSISTORS UNDER "GAIN TEST" on THe Test Data SHEET MAKES 
METER READ DIRECTLY AS A O-120 Gain SCALE. HOWEVER, OCCASIONALLY, A TRANSISTOR WILL HAVE A 

SO MUCH HIGHER THAN OTHERS OF ITS TYPE we 120) tHaAT THE METER MAY GO OFFSCALE WITH THE 
criseo "C" CONTROL SETTING OF 50. For THESE ExcePrionaL transistors (Low Power TYPES) SPECIAL 
iNGS oF THE "C" CONTROL CAN BE USED TO MULTIPLY THE RANGE oF THE METER WHEN TAKING BOTH L ANDO: 


ADINGS, AS FOLLOWS:- 


"C" Controt Serrina MuttiPLy METER 
(For "L" ano "Gy" Tests) READINGS BY: 


20 (most Common) . 
a 
ye 


TN ADDITION TO "STANDARD" GAIN TRANSISTORS, A FEW HIGH GAIN TRANSISTORS ARE LISTED ON THE 
Sheet. INASMUCH AS THE EXPECTED Gat READING FOR THESE MAY BE ABOVE 120, a "C" Controe set- 
OF 31 (FOR EXAMPLE) 1S LISTED ON THE DATA WHICH MAKES THE METER SCALE A O-240 Gain scaLce IN-= 
OF A oIRECT O-120 scate (SEE THE ABOVE Taste). For THE PURPOSES OF SIMPLICITY ON THE DaTa 
» THE FIGURE LISTED UNDER "GAIN" FOR THESE HiGh GAIN TRANSISTORS IS A DIRECT READING REveECT 
WHICH DOES NOT INCLUDE THE MULTIPLICATION FACTOR. THE TRUE GAIN FIGURE CAN ALWAYS BE CAL- 


D BY THE OPERATOR IF HE SO DESIRES AS FOLLOWS: - 


Ser rue "C" ConTROL TO THE NEAREST VALUE LISTED ABOVE WHICH WILL INSURE AN ON-SCALE ‘Gin 
[NS TO BE TAKEN AND NOTE THE "Gj" READING EM TERMS OF THE O-I120 SCALE READ DIRECTLY. WITH THE 
MC" ConTROL SETTING READ "L" DIRECTLY ON THE O-I120 scaLte. THE TRUE GAIN 1S EQUAL TO "G," 
"L" TIMES THE MULTIPLYING FACTOR LISTED IN THE TABLE FOR THE "C" CoNTROL SETTING USED. 

- HIGH GAIN TRANSISTORS WILL TEND TO HEAT UP AT THE COLLECTOR JUNCTION (TO A GREATER 
THAN LoW GAIN TRANSISTORS) IF THE "READ METER" BUTTON IS KEPT DEPRESSED IN THE "G," posi- 
THEREFORE DO NOT KEEP THE BUTTON DEPRESSED LONGER THAN 1S NECESSARY TO TAKE A READING IN 


1" Position. 


WE SAME DISCUSSION AS ABOVE APPLIES TO METER SENSITIVITY FOR POWER TRANSISTOR GAIN READINGS 
POSITION. (No LEAKAGE READINGS ARE TAKEN FOR POWER TRANSISTORS 


* * * * * * * * 


TESTS FOR TRANSISTORS 


NSISTOR MANUFACTURERS SOMETIMES LIST ADDITIONAL TESTS ON THEIR DATA SHEETS FOR & TRANSIS~ 
AND RECOMMEND THAT THESE PARAMETERS SE CHECKED WHEN THE TRANSISTOR IS USED t® CERTAIN 
TIONS. THE VERSATILITY OF THE MoDEL 660 LEVER SYSTEM OF TESTING AND MULTIPLE VOLTAGES 
£ ENABLES THE USER TO PERFORM THESE SPECIAL TESTS AS IS INDICATED BELOW. NOTE THAT THESE 
IN EXAMINING FURTHER CHARACTERISTICS OF 


RE wAtNLY SUPPLEMENTARY TESTS FOR THOSE INTERESTED 
stor. IF THE TRANSISTOR CHECKS GOOD ON SHORT, Ics0 AND GAIN, IT IS UNLIKELY THAT OTHER 


WILL GO OUT OF SPECIFICATION IN A JUNCTION TYPE TRANSISTOR. 
leso Test (Sometimes LISTED as leo) 


THIS TEST MEASURES THE REVERSE CURRENT SETWEEN EMITTER AND BASE WITH COLLECTOR OPEN, JUST 
SURES REVERSE CURRENT BETWEEN COLLECTOR AND BASE WITH EMITTER OPEN. THe IEBO MEASURE- 

TIMES RECOMMENDED BY TRANSISTOR MANUFACTURERS (AND IS USUALLY PART OF THEIR PRODUCTION 
THE TRANSISTOR 1S INTENDED FOR OSCILLATOR APPLICATIONS OR CLASS B APPLICATION. 


i 
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THE PROCEDURE FOR MAKING THE IE8O0 TEST IN THE Movet 660 (S AS FOLLOWS:- 
Se OE VO NANs We. THE LEBO 


1}. Set "D" switcu on "Iceo0" position (NPN For NPN Type TRANSISTOR, PNP For PNP 
TYPE TRANSISTOR). 


2. THROW NUMBERED LEVER CORRESPONDING TO TRANSISTOR BASE CONNECTION TO "Base" Row. 


3. THROW NUMBERED LEVER CORRESPONDING TO TRANSISTOR EMITTER CONNECTION TO "CoLLtector" 
ROW. 


4. Turow NUMBERED LEVER CORRESPONDING TO TRANSISTOR COLLECTOR CONNECTION TO "TetTRopvEe" 
or "Open" row, 


5. ALL OTHER LEVERS SHOULD REMAIN IN "EMITTER" (NorMAL) Row. 


6. Set uP TEST VOLTAGE witH "B" SWITCH AND METER SENSITIVITY wWiTH "C" ConTROL IN ACCORD 
WITH LIMITS SPECIFIED ON MANUFACTURER'S TRANSISTOR DATA SHEET. THE TABLES BELOW IN- 
DICATE AVATLASLE Mooet 660 TEST VOLTAGES AND METER SENSITIVITIES IN THE "IcBO" posi- 


TION. 
TEST VOLTAGE "C" CONTROL 
im "IcBo" PosiTioN SETTING 
50 


31 
18 
i 
: 


"B" Switcw 
Position 


Futt Scate Meter Current 
In "IcBo" Position 


min 


BB ee Pd Mad Nn Nie Saul ms Ned Ne bo 


FEW - OW Dow 


Se) 


Pd hdd 


FOR EXAMPLE: THE MANUFACTURER'S SPECIFICATIONS FOR A TRANSISTOR STATE THAT JEBO AT 
Ve (Emitter Vottace) oF I2V SHALL BE NO MORE THAN Sus. THe Mover 660 "B" switcn 
WOULD BE SET AT 12 AND THE "C" Comrrot set at 50. THE CURRENT WoULD BE READ IN MICRO 
AMPERES DIRECTLY ON THE O-I[20 SCALE oF THE MopeL 660. 


VVVVV SV Gi 


Note THAT IF THE TRANSISTOR BEING TESTED HAS SEEN IN USE FOR SOME TIME, THE MAXIMUM 


ALLOWABLE CURRENT SHOULD BE MULTIPLIED By 3 BEFORE REJECTING. FOR THE EXAMPLE GIVEN, 
THE REJECT CURRENT FOR JIEBO WOULD THEN BE x = | OR GREATER, 


IF MANUFACTURER'S SPECIFICATIONS ARE NOT AVAILABLE, APPROXIMATE TEST VALUES FOR IlEBO 
ARE AS FOLLOWS: - 


RF TYPES HAVING A RATED COLLECTOR VOLTAGE oF 12V OR MORE SHOULD HAVE A 
MAXIMUM IEBO OF 5OWA AT AN EmITTER-TO-BASE VOLTAGE oF 3 Vouts. 


AUDIO TYPES HAVING A RATED COLLECTOR VOLTAGE OF 2OV OR MORE SHOULD HAVE 
A MAXIMUM JeB0 OF IOQUA AT AN EMITTER-TO-BASE VOLTAGE oF 3 Votts. 


7- O€press "Reao Meter" BUTTON TO READ I[EBO CURRENT. 
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B. Loss Test 


THIS TEST MEASURES THE REVERSE CURRENT BETWEEN COLLECTOR AND BASE WITH EMITTER SHORTED 
BASE. THIS PARAMETER IS SOMETIMES SPECIFIED BY THE TRANSISTOR MANUFACTURER INSTEAD OF, OR IN 
TION TO IcBo, PARTICULARLY WITH POWER TRANSISTORS USED IN OUTPUT STAGES. 


THE PROCEDURE FOR MAKING THE IcBS TEST IN THE MoDEL 660 Its AS FOLLOWS:- 
1}. Ser “D" switch tm "IcB0" Position (NPN or PNP ACCORDING TO TRANSISTOR TYPE). 
2. THROW NUMBERED LEVER CORRESPONDING TO TRANSISTOR BASE CONNECTION TO "BASE" Row. 


3. THROW NUMBERED LEVER CORRESPONDING TO TRANSISTOR EMITTER CONNECTION TO "Base" 
ROW. 


4, THROW NUMBERED LEVER CORRESPONDING TO TRANSISTOR COLLECTOR CONNECTION TO 
"COLLECTOR” ROW. 


5. ALL OTHER LEVERS SHOULD REMAIN IN "EMiTTER" ROW. 


6. S€T UP TEST VOLTAGE WITH "B” SwiTCH; AND METER SENSITIVITY WITH "C" ConTRoL IN 
ACCORD WITH & SPECIFIED BY MANUFACTURER. (SEE PRECEDING TABLES FOR "B" 
ano "C" SETTER ‘JF THE TRANSISTOR HAS BEEN IN USE FOR SOME TIME, MULTIPLY 

‘| THE MANUFACTOR | MWAxiMUM IcBS CURRENT BY A FACTOR OF 2 FOR REJECT LIMITS. 

IF THE MANUFAC “ONLY LISTS TYPICAL VALUES, THEN YOU CAN ONLY OPERATE ON 
A COMPARISON © #°TH A KNOWN GOOD TRANSISTOR. 


7- Derress THE TO READ IcBS CURRENT. 


NOTE: TrRanSist aces* SPECIFY A MODIFIED ICBS TEST IN WHICH 


THE EMIT Bile BASE BUT A SPECIFIED VALUE OF RESIS- 
TANCE FS ‘ RAND SASE. THIS TEST CAN BE CARRIED OUT 
IN THE Moe | END OF THE SPECIFIED RESISTOR TO THE 
EmMitrer & t ) OF THE RESISTOR IN THE sockeT (oR 
USE THE F ~ THE PROCEDURE THEN FOLLOWS sTePS 
| THROUGH ” 

~ * * 


CRYSTAL DIODE TEST PROCEDURE 


Catuooe (+) 


CONNECT CRYSTAL DIODE BETWEEN PEM 4 s*. 
: pOrs 7 2 ro "BAse”™ row AND 


OF CRYSTAL GOES TO "3", NEGATIVE 
To "COLLECTOR" ROW. 


IT 1S EXTREMELY IMPORTANT THAT i UNO LEVER SEtrincs sft correct, oTHER- 
WISE DAMAGE TO THE DIODE AND TH <- smr. St BELOW. 


a , 


| es 


2 


FIG. 14 IDENTIFY THE POLARITY OF 
CRYSTAL DIODE AND CONNECT TO 660 FOR TEST AS ABOVE. 


com 
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Diove Forwaro Test 


1. Ser Switcw "D" tn position 6 ("Dr") 
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2. Ser "B" switcn ano "Cc" CONTROL AS INDICATED IN "FORWARD CurRRENT" Test FoR DIODE. 


3- DePress "Read MeTER™ BUTTON AND READ FORWARD CURRENT ON "TRANSISTORS AND CRYSTAL 
Diooes" arc. IF DIODE READS ABOVE MINIMUM CURRENT SPECIFIED ON THE Data Sueer 


SUPPLIED WITH YouR MoocL 660, THEN THE DIODE 1s OK ON Forwaro CURRENT:- 
Proceed to Dione Reverse Test. 


—————— 


Drove Reverse Test 
a 


Leave o1ove CONNECTIONS AND Lever SETTINGS AS INDICATED ABOVE, AND PROCEED AS FOLLOWS:- 


1. Ser Swircm "0" in Position 7 ("Dr") 


2. Ser "B" switcw as inoicateo IN "REverse Current” test ror DIODE, AS LISTED ON 
; THE DATA Sueer supPrieo with 660. 


3- Ser "C" Conwrrot ro "0" ano vepress "Read Meter” sutton, 


4. With "Read Meter" BUTTON DEPRESSED, ROTATE "C™ Controt up FRO 
j INDICATED UNDER "Reverse Current" TEST on THE Data Su 
ON "TRANSISTORS ano CRYSTAL Dioves" arc. Wore tHat 1 


M ZERO TO THE SETTING ) 
EET ANO READ REVERSE CURRENT ) 
HE "O" SETTING OF THE "CI" 


ConTrot Gives MAXIMUM PROTECTION FoR THE METER. THEREFORE, IF THE METER REACHES ) 
FULL SCALE AS THE "'C" Controt 1s BEING ROTATES UP TO THE SETTING INDICATED FOR THE E 
DIODE BEING TESTED, THE DIODE REVERSE CURRENT IS Too HIGH, AND THE DIODE SHOULD BE ) 
REJECTED, : 
fy 
5 
* * * * * * * - ) 
») 
E. PICTURE TUBE "BEAM CURRENT" TESTS re 
; EAE LURREN TE TESTS 
) ; PRECISItON MODEL PTA "Picture Tuse ADAPTER" CABLE IS A SEPARATE ACCESSORY WHICH CAN BE pPRO- - 
CURED FROM YOUR FAVORITE DISTRIBUTOR OR DIRECT FROM THE Service Deeaerwenr or Precision APPARATUS = 
i Clapaky Inc. THIS CABLE 15 USED TO CONNECT Picture TUBES To THE 660 Fon Beam Current Tests. c 
P tue TEST PROCEDURE 1S LISTED AS FOLLOWS:- q 
1, “Ser "A" Lever, ano°Bs C% ANDO’ Knoss of THE 660 AS FOLLOws:- = 
ABCD ) 
i 9 2o'5 > 
= 
2. Ptua AoAPTER CABLE INTO THE OCTAL SOCKET oF Mopet 660 AND connect THe CABLE TO THE = 
Picture Tuse. Conwecr ADAPTER'S ALLIGATOR CLIP To Picrure tuse's seconp ANODE. = 
a 


3+ TURN THE PowER To THE 660 ON, AND "Aoyust Line”. 


4, Perrorw Swort test sy turowina Levers 2, 4, 6, amp 7, INDIVIDUALLY up To "TEST" 
ROW AND THEN BACK TO "NORMAL". Neon Lamp SHOULD NOT GLOW AS EACH LEVER 1S THROWN 
INTO THE “TEST” Position. (1 AS THE LEVERS ARE THROWNG 


STEADY NEON GLOW is AN INDICATION oF SHORTS). 


5- If tne Picture ruse passes tue Suort Test, tHrow Lever 6 to "TEST" position, 


*PRESS "READ METER" BUTTON AND READ RELATIVE BRIGHTNESS ON THE 3-COLORED 
"PICTURE TUBES" meter arc, 


*IMPORTANT PRECAUTION: OCCASIONALLY THE TECHNICIAN WILL ENCOUNTER New Picture 
EAN FRECAUT ION: 
TUBES WITH ESPECIALLY HIGH Beam CURRENT, WHICH COULD PRODUCE AN OFF - 


READING. (Usep ruses with GAS WILL ALSO PRODUCE ExcEs- 
SIVELY HIGH METER READINGS). To PROTECT tHe 660 METER IT 1S THERE- 


FORE A WISE PRECAUTION TO ROTATE THE MeTeR SENSItivity Controt "C" 
to BEFORE Pressing THE "READ METER" SUTTON. THEN WITH THE "READ 
METER" BUTTON DEPRESSED, ROTATE THE "Cl" CONTROL uP tHe #20 
SETTING. IF METER POINTER APPROACHES FULL SCALE BEFORE 20 IS REACHED 
STOP THE TEST AND CONSIDER THAT AN OFF-SCALE READING WAS OBTAINED, 


USE THE NOTES ON THE FOLLOWING PAGE AS A GUIDE To READINGS OBTAINED. 
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~ GUIDE TO RELATICNSHIP BETWEEN METER READINGS AND PICTURE TUBE CONDITION 


NEW MAGNETIC CR TUBE PRODUCTION LIMITS FOR Beam CURRENT, AS SET UP BY CR TUBE MANUFACTURERS, 
RELATIVELY WIDE RANGE, AND AS A RESULT, PRODUCE 640 READINGS BETWEEN APPROXIMATELY 65 To 120 
THE METER SCALE. Att NEW TUBES WHICH READ ABOVE APPROXIMATELY 65 CAN BE CONSIDERED TO BE OF 
L MERIT IRRESPECTIVE OF DIFFERENCES IN NUMERICAL READINGS. HIGH BEAM CURRENT TUBES USUALLY 


L CFF AT LOWER VALUES AFTER A FEW HOURS OF USAGE. 


NEW, UNUSED CR TUBES WHICH READ BELOW APPROXIMATELY 5O CAN BE IMMEDIATELY SUSPECTED TO BE 
CTIVE IN MANUFACTURE ANO CAN SE DEALT WITH ACCORDINGLY. 


‘4 

ll 

UBIECTED TO. JDERABLE USE IN THE FIELD, PRODUCE A Beam 
DD ON THE METER SCALE AS A RESULT OF GRADUAL CATHODE DETER- 


Most CR TUBES WHICH HAVE 
RENT READING BELCW APPROXE 
TION. 


TUBES WHICH PRODUCE READINGS ABOVE APPROXI- 


IT 1S IMPORTANT TO NO ? ar AR 
Fu PECTED AS GASSY TUBES. 


ty 95 UP TO HIGHER THAN 


USED TUBES WHICH READ f EMATELY 05 ON THE METER SCALE DOWN TO 35, CAN 
CONSIDERED QUITE SATISFACT : AS | THE FOLLOWING QUALIFICATION: ITHIN THES 


wr os WJ I 


E BETWEEN APPROXIMATELY & TUSES WILL EXHIBIT SUFFICIENT OVERALL — 
LLIANCE FOR GENERAL CONTIN WTENSITY OF THE PEAK wHITES (OR BRIGHT O 
E HIGHLIGHTS) BEGINS TO £0 ON THE SCALE. WHETHER OR NOT THIS RE= 
TION OF PEAK WHITE INTENS? WE PARTICULAR CASE, DEPENDS WHOLLY vy) 


y SET OWNER. EXPERIENCE INDICATES 


D 


THE REACTION OR DEGREE © s 


7 THE AVERAGE TV SET OWNER EE OF PEAK WHITE INTENSITY RE- ~ 
1ON QUITE TOLERABLE SHOULD #E MARTICULARLY WHEN WEIGHED 0) 
INST THE ALTERNATIVE OF REP RY OVERALL BRIGHTNESS. THE — 
(ey some TV set owners) OF Va JESTANTIATE THE WIDE LaTi-~ 
OF PEAK WHITES THEY ACCEPT J) 


THE 0-120 


THE NEXT PORTION OF THE METER | 
METER > 


te). AS THE METER READING PROGRESS 
NTER GRADUALLY PASSES FROM A PREDOME 
S FALLING INTO THIS "Dim TO BriGut™ 
TURE TUBES ) UPON THE ATTITUDE OF TH. 
7 USED TUBES FALLING INTO THE UPP 

THOSE CASES WHERE THE SET OWNER IS NOT 
SUCED OVERALL BRILLIANCE AND LOSS OF HI 


J 


HE CASE oF 
BY SE STATED 
B USeAe.e” tuses¢)) 
IWS TO TOLERATE 


BLLY BE CLASSIFIED AS LOW 
REIN SET OWNERS ARE 
L PERIOD OF TIME. 


USED TUBES FALLING INTO THE LOWER HA 
tT TUBES SUITABLE FOR REJECTION EXCEPT 1 
ING TO TOLERATE LOW BRILLIANCE AND LOSS 


» 


IMPORTANT NOTE: It SHOULD BE RE AND FAST 
ALL-INCLUSIVE R HE YELLOW 
SECTOR READINGS! “OF THIS sSEc- 
OSE CASES 


TOR 1S OFFERED ON 
WHEREIN A DEFINITE 
1S NOT FORTHCOME 


t SET OWNER 


THe RED SECTOR IS A DEFINITE REJECT A FUBES WHICH FALL INTO THIS 


OR ARE DEFINITE REJECTS. 


Ya. Aincroa store ee) aa 
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THE NEON SHORT CHECK CIRCUIT, 


IN CONJUNCTION WITH THE NUMBERED Lever-DistrisuTtion SYSTEM PR 
VIDES A SIMPLE AND POSITIVE METHOD 


FOR OBTAINING THE FOLLOWING BALLAST TESTS: - 


|. Point to POINT CONTINUITY TEST OF EACH SECTION OF SINGLE UNIT AS WELL AS MULTIPLE 
SECTION BALLASTS, 


2. TESTS FOR LOOSE ELEMENTS. 


3. Tests For LEAKAGE BETWEEN SECTIONS or MULTI-ELEMENT BALLASTS, 


NOTE: FREQUENTLY, ONE MAY ENCOUNTER PRivaT 


HAVE NO RELATIONSHIP To THE STANDARD RETMA BaLtast Cooine Systems. A uNiFo 


OF SYSTEM. THE "PrEeCciIS!ton™ BALLAST TEST DATA,WHICH FOLLOWS,IS RELATED To TH 
STANDARD RETMA Coor. THEREFORE, PRIVATELY MUMBERED BALLASTS SHOULD BE RE- 
FERRED TO BALLAST MANUFACTURERS REPLACEMENT MANUALS FOR IDENTIFICATION OF 
THE BALLAST IN TERMS OF THE STANDARD RETMA Cope, 

BALLAST RESISTOR CODE: 


ln 
THE CODE APPEARING ON STANDARD OCTAL TYPE AND REPLACEMENT TYP 
BALLASTS ARE AS FOLLOWS: - 


RETMA STANDARD OCTAL TYPE) BK}9AG 
(REPLACEMENT TYPE) 8Kx554G 


THE FERST LETTER "B" on BotH TYPES, IF USED, ENDICATES BALLAST ACTION. 


THE LETTER "K", "L*™ or "M" ON BOTH TYPES, INDICATE TYPE OF PILOT LAMP, 
THE LETTER "X", "Y" op pb daca 


IMMEDIATELY FOLLOWING THE PILOT Lamp DESIGNATION 
A PARTICULAR SERIES oF Base 


» DENOTES | 
WIRING AND APPEARS ONLY ON REPLACEMENT TYPE BALL : 


ASTS. 


THE NUMERALS "iQ" op "55", APPEARING ON THE RESPECTIVE TYPES, INDICATE THE TOTAL VOLTA 
DROP PRODUCED BY THE BALLAST RESISTOR INCLUDING THE PILOT LAMP. 


iy! THE LETTER "A" or B-C-D-E-F-G-H-J, APPEARING OW BOTH TYPES (AND IMMEDIATELY FOLLOWING 
VOLTAGE DROP NUMERALS) DESIGNATES THE PARTICULAR BASE WIRING Crecurt useo. 


THE LETTER "G" FOLLOWING THE BASE WIRING CIRCUIT SESIGHATION ON sOTH TYPES, IF USED, 
MERELY INDICATES OCTAL BASE GLASS UNIT, ANO 1S OF MO SMPGRYANCE AS FAR AS TESTING 1s 
| CONCERNED. 


THE LETTER "J" FOLLOWING THE BASE WIRING DESIGNATION SUCH AS K55CJ, rerers To AN INTERN 
JUMPER BETWEEN PINS 3 AND }}, (See BALLAST TEST PROCEDURE) . q 


WHERE THE LETTER "P™ og "ppn APPEARS AFTER THE BASE WIRING DESIGNATION, SUCH AS K55CP 


KSSCPR, THIS INDICATES AN ADDITIONAL RESISTOR SECTION 15 EMPLOYED FoR THE RECTIFIER PLA 
circuit (See BALLAST TEST PROCEDURE ) . 


FOR STANDARD RETMA OCTAL TYPE BALLASTS, THE BASE WIRING DESIGNATION A-B-C-D-E-F-G-H-J [ 
THE ONLY. INFORMATION NECESSARY FOR TEST PURPOSES. 


FOR REPLACEMENT TYPE BALLASTS, THE X, Y, OR Z SERIES AND BASE WIRING DESIGNATION IS THE 
INFORMATION NECESSARY FOR THE TESTING OF THESE TYPES. 


/ BALLAST TEST PROCEDURE: 


Tue OCTAL SOCKET ts useo TO ACCOMMODATE ALL OCTAL BASE Type BALLASTS. 


1. ALL CONTROLS AND LEVERS MUST BE IN THE FOLLOWING DESIGNATED POSITIONS BEFORE ANY 
ATTEMPT IS MADE TO TEST BALLAST UNITS: 


Set CONTROL "D" to #] POSITION 
Set CONTROL "B" to #24 position 
Set CONTROL "C" to O POSITION 


THROW ALL LEVERS To "NORMAL POSITION" 


2. TURN INSTRUMENT ON AND ADJUST FoR "ADJUST-LINE" 'NOICATION ON THE METER. 


INSERT 
THE BALLAST. 


CLASSIFY THE BALLAST 


2 UNIT TO BE TESTED ACCORDING To ITS RETMA BASE WIRING. 
To 


REFER 
16. 12 ON THE Next PAGE AND DETERMINE THE APPLICABLE BASE PIN NUMBERS. THEN 
VIDUALLY THROW THE LEVERS CORRESPONDING 


TO THE BASE PIN NUMBERS To "TEST" 
MAND THEN BACK TO "NORMAL" POSITION. A NEON GLOW SHOULD BE OBTAINED AS 
1S THROWN To "TEST" position. 


E 20 
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M PRO- ~ STANDARD BALLAST TERMINATIONS ~ 
PLE 
MBERS 
1FORM 
TYPE 
O THE 
r- 
OF 
TYPE 
Se) 
2 
») 
For Example, Bact PE BASE WIRED UNIT. IT 1S CHECKED BY — 
REFERRING TO OF: PVEALS THAT LeveR 3 MUST BE THROWN TO () 
"TEST" POSITION 4 Ow. Lever 7 MUST THEN BE SIMILARLY> 
, ACTUATED. ; A 
NEON LAMP SHOULD G OWN TO "TEST" posiTION. fy 
rAGE SHOULD THE BALLAST [Pim 3 TO PIN 4 AS FoR b) 
BALLAST DESIGNATION > w Lever 4 is tHRown__ 
To "TEST" Positions . 
THE “= 3) 
CAUTION: NEVER DEPRES = 
4Y. A CONTINUOUS NEON LAMP @ ro "TEST* 
POSITION, INDICATES THA ANY- 
WHERE IN THE CHAIN) WILE "Ss NuM=— 
BERED LEVER 1S THROWN TO D 
RNAL _ 
It 1S ADVISABLE TO TAP THE #5 BEING ac-() 
TUATED. IN THIS MANNER, LO! FLICKERING = 
ol INSTEAD OF CONTINUOUS GLOW = 
NOTE: WHERE LETTER "P”™ oF PGWATION, SUCH AS BKASAR= 
or BKS6APR, THEN IT 1S Wer 5, 'N ADDITION TO THES 
1S LEVERS REQUIRED FOR TF 
c LEAKAGE TESTS: 


TESTS FOR LEAKAGES BETWEEN SECTIONS OF & 
Fions "F", "GG", "H" oR "J" ARE ACCOMPLISHE 
IMULTANEOUSLY), WITH ALL OTHER LEVERS REMA 
TAINED) WILL INDICATE LEAKAGE OR SHORT BETH fF SECTIONS, AND THE BALLAST 
IT SHOULD BE REJECTED AS DEFECTIVE. 


IF ANY SPECIAL BALLAST RESISTORS ARE Eve . 
ANOARD RETMA CoveD BASING), THEN MERELY DETERMINE 


EMATIC AND PROCEED AS OUTLINED 
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Ts wavinc BASE WIRING vesic- 
mS 2 ann 3 To "TEST" Position 
WOSiTion. A NEON LAMP Glow (iF 


CANNOT BE IDENTIFIED WITH ANY 
: WPRING FROM A SERVICE MANUAL 
FOR ALL BALL 
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SERVICE DATA 


THe PRECISION Mopet 660 HAS NOT ONLY BEEN DESIGNED AS AN ACCURATE Test INSTRUMENT, BUT Hes 
ALSO BEEN CONSTRUCTED TO WITHSTAND THE ABUSES OF GENERAL FIELD USE, ALL COMPONENTS Have BEEN Ey- 
HAUSTIVELY SAMPLE-TESTED By PRECISION'S Test ENGINEERING LABORATORY AND HAVE BEEN APPROVED For 
GENERAL LONG-LIFE USAGE. GENEROUS MECHANICAL DESIGN 1S A Mayor PRECISION PRECEPT, 


HOWEVER . . . ore (tt ts IMPOSSIBLE TO FULLY CONTROL THE Two Mayor CONTRIBUTIONS To 'NOPERATS 
INSTRUMENTS WAMELY: 


1) FAiture OF COMPONENTS AFTER INSTRUMENTS HAVE PASSED PRECISION'S PERFORMANCE Test 
DEPARTMENT AND 


2) DAMAGE oF components DUE TO MISOPERATION, ACCIDENTAL or OTHERWISE, INCLUDING FalLURE 
To OBSERVE PRESCRIBED OPERATING PROCEDURES, 
EE EERATING PROCEDURES 


THEREFORE, IN ORDER TO ExpPeDITE REHABILITATION OF YouR INSTRUMENT, (SHOULD THE WEED ARISE), 
THE MOST COMMONLY ENCOUNTERED PossiBLe FAILURES AND RECOMMENDED REMEDIAL MEASURES ARE LISTED as 
FOLLOWS: - 


IMPORTANT NOTE: Your PRECISION Mopet 660 Is A RELATIVELY COMPLEx INSTRUMENT, 
ANO HAS BEEN CAREFULLY INSPECTED AND CALIBRATED By PRECISION's 
PERFORMANCE-TEsStT DEPARTMENT. - - DO NOT ATTEMPT REPAIRS OR 
MODIFICATIONS OTHER THAN THOSE LISTED BELOW UNLESS UPON spEC)- 
FIC RECOMMENDATION By PrREcision's SERVICE DEPARTMENT , 


|. INSTRUMENT Does NOT BECOME ENERGIZED UPON APPLICATION OF LINE voLTaGe 
a) Remove INTERNALLY MOUNTED 3AG, | AMPERE FUSE. IF BLOWN, REPLACE WITH same SIZE” 
ANO TYPE FUSE OMEY IF THE CAUSE FOR BLOWING OF FUSE Is KNOWN ANO HAS SEEN REME-, 
Orgo. 
Reasons For FUSE-BLOWING MAY GE: 
FAILURE TO sHORT-curcK A TUBE BEFORE ATTEMPTING QUALITY Test. 


SHorTED POWER TRANSFORMER WINOINGS OR OTHER INTERNAL SwHORTs, 


2. SEVERAL Type TUBES WITH THE Same "D" SWITCH SETTING OO WoT PROVIDE METER MERIT 
INDICATIONS. 


A) THE Loan RESISTOR ASSOCIATED with THE PARTICULAR “D™ SWitcH Position MAY BE 
OPEN. REFER To THe SCHEMATIC, CHECK THE RESISTOR WITH AN OHMMETER. IF OPEN 
CIRCUITED, CONTACT PRECciSiON's SERVICE DEPARTMENT Foe # REPLACEMENT Resistor, 


’ 
3- “Line” aOuyUSTMENT Is ERRATIC, 

A) EXAMINE Line POTENTIOMETER, SCHEMATIC PART wo. R-13, FOR SHORTED, OPEN oR 
WORN TURNS. UNSOLDER THE THREE LEADS ANDO CHECK FOR Conrinulry WITH AN 
OHMMETER. IF DEFECTIVE, CONTACT PRECISION'S Stawice DEPARTMENT. 

4. Erratic CHECKS OF SEVERAL TUBES WiTH THE SAME TYPE Base, 

A) Examine THAT PARTICULAR SOCKET AND CHECK FOR LOOSE of SROKEN CONTACTS, IF 
NEW SOCKETS ARE REQUIRED, CONTACT Precistom's SERVICE Derartment or YOUR 
PARTS DISTRIBUTOR. 

5. Tuses wity OVERHEAD CAPS CHECK IMPROPERLY. 


A) CHECK CAP LEADS FOR CONTINUITY ESPECIALLY AF THE CaP END. CoNnTINUOUS USE ANO 
ATTENOANT FLEXING OF THE Wire OCCASIONALLY CAUSE Sreaxace. 


6. APPARENT DEFECTIVE OPERATION OF THE INSTRUMENT METER. 


A) REPAIR AND RECALIBRATION OF THE METER OF « MODEL 660 15 A DELICATE AND HIGHLY 
SPECIALIZED OPERATION. DO NOT ATTEMPT TO REPAIR AN INOPERATIVE METER. Atways 
CONTACT PRECIStoN's Service DEPARTMENT SHOULO Your mEeTER APPEAR DEFECTIVE oR 

DAMAGED. 


EL 660 (2-57)23 Pace 23 
SPECIAL NOTES RE REPAIR SERVICE 


WHEN RETURNING A PRECISION INSTRUMENT FOR REPAIR-RECALIBRATION SERVICE, ALWAYS PACK CARE- 
LLY IN A STRONG OVERSIZED CORRUGATED SHIPPING CONTAINER, USING A GENEROUS SUPPLY OF PADDING 

H AS EXCELSIOR, SHREDDED PAPER OR CRUMPLED NEWSPAPER. THE ORIGINAL CONTAINER AND FILLING PAOS 
F AVAILABLE) ARE I10EAL FOR THIS PURPOSE. PLEASE SHIP vIA Rattway Express PREPAID AND MARK FORE 


PRECISION APPARATUS COMPANY, INC. 


70-31 - Sutn Street 
Reecieneeeer, L. |., N.Y. 


ATT: Service Division 
FRAGILE LABEL SHOULD APPEAR ON AT LEAST FOUR SIDES OF THE CARTON. 


ATIV 


LURE 
PANIED BY FULL EXPLANATION OF DIFFICULTIES EN- 


NEVER RETURN AN INSTRUMENT UNLESS IT 1S 
“.’ RAPIDLY YOUR INSTRUMENT CAN BE HANDLED AND 


OUNTERED. THE MORE EXPLICIT THE DETANS 
OCESSED. —_ 


_ INFORMATION =, 


TUBE TEST DATA: 


IN LINE with "PRECISION MOST SERVICE TO USERS OF "PRECISION" Test EQuiPy 
ENT, NEW TuBE Test Data #5 ON A SPECIAL SUBSCRIPTION BASIS. 5) 
THIS PLAN ENTITLES OMATICALLY, 2 UP-TO-DATE ROLL CHARTS AND A 1) 
INIMUM OF 2 ADDITIONAL S& IPTION PERIOD. 4 
B) 
= 
Ze 
= OTE _FOR NEW OWNERS: , 
THE FIRST YEAR'S SUBSCRIPT @ RECEIPT OF YOUR REGISTRATIONS 


GS 


_ ¥F 1S IMPORTANT THAT 


UBSCRIPTION CARD COVERING THE | Re 
‘TO US IMMEDIATELY, IN 


1S REGISTRATION-SUBSCRIPTION Gf 
RDER THAT YOU MAY RECEIVE THE 


PLEASE NOTE: 
UPON OUR RECEIPT 


WITH TWO SEPARATE CARDS?® 


aA) ONE CARD ACKNO 


VGi yu Lil Ir 


B) THe otTHer caro, ( 
ONE YEAR FREE ruse 


wd 


a - J ’ 


UPON EXPIRATION OF THE FE m's FREE PTIOM, YOU WILL HAVE 
THE OPPORTUNITY TO RENEW © FICIENT FOR THE NOMINAL CHARGE 
OF ONLY $2.00 PER YEAR. WANCE WOTICE OF END OF SUBSCRIPTION IS 
SENT TO ALL SUBSCRIBERS. HHO MAY NOT WISH TO RENEW THIS AUTOMA- 
TIC SERVICE, CHARTS WILL JE, UPON REQUEST, AT THE NOMINAL COST 

or $1.00 cach. It IS VERY THAT SUCH SEPARATE ROLL CHART REQUESTS 
LIST THE FOLLOWING INFO 


unread 


A. Mooet r Tester 
B. Sertat N Tester 
C. Form No. PRESENT CHART (PRINTED 


AT UPPE ‘HAND CORNER OF CHART) 


THIS INFORMATION PERMITS OUF - Test Data DEPARTMENT TO RESPOND WITH THE 
CORRECT CHARTS FOR YOUR PAR AR TUBE TESTER. 


SPEC ; hes 
PAID SUBSCRIPTION SERVICE APPLIES ONLY TO ConTINENTAL U. S. A., CANADA AND 
U. S. POSSESSIONS, 
ESSORIES SUPPLIED: 


| = Transistor Avapter CaBLe 


L 660 (2-57)24 
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